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(71) We, J. R. Geigy A.G., a body 
corporate organised according to the laws of 
Switzerland, of 215, Schwarzwaldallee, Basle, 
Switzerland, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The present invention concerns processes 
for the production of new derivatives of 5H- 
dfl3enz[b,f] azepine and salts thereof, these 
new substances as well as new pharmaceutical 
preparations and use thereof. 

Compounds of the general formula I, 



R 2 



> -CH-C0-0H 
-H 



(I) 



wherein 

R x represents hydrogen or a lower alkyl 
group with at most 3 carbon atoms, 

R u represents hydrogen or a lower alkyl 
group with at most 4 carbon atoms and 

R3 represents hydrogen or chlorine, 

[Price 2Sp] 



as welt as the pharmaceutically acceptable 
salts of the carboxylic acids, which are em- 
braced by the general formula I, with in- 
organic and organic bases have nor been 25 
described hitherto. 

It has now been found that these new 
substances possess therapeutically valuable 
properties. They exhibit, in particular, an 
anti-inflammatory and anti-oedematous, anal- 30 
gesic and anti-pyretic action with favourable 
therapeutic index and, advantageously, they 
have only slight gastrointestinal secondary 
effects. The analgesic and anti-phlogistic 
activity of the compounds of the general 35 
formula I and of the salts of the carboxylic 
acids, embraced by this general formula, with 
inorganic and organic bases can be shown by 
various standard test methods. As a method 
for demonstrating the analgesic activity, 40 
reference is made to the "writhing test" de- 
scribed by E. Siegmund, R. Cadmus and G. 
Lu, Proc. Soc. Exp. Biol. Med. 95, 729 
(1957). In this test, the amount of the test 
substances, which can be administered orally 45 
or parenterally, required to prevent the syn- 
drome produced on mice by the intra- 
peritoneal injection of 2-phenyl-l,4-benzo- 
quinone is determined. The antiphlogistic 
activity is shown, for example, by the effect 50 
of the test substances with regard to reduc- 
ing swelling after oral or parenteral adminis- 
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tration in the case of the bolus-albcoedum of 
the rat's paw, corresponding to the method 
described by G. Wilhelmi, Jap. J. Pharmacol. 
15, 187 (1965). The new substances accord- 

5 ing to the invention can be used orally, 
rectally or parenterally, especially intra- 
muscularly, for the therapy of rheumatic, 
arthritic and other inflammatory diseases. 
Moreover, the compounds of the general 

10 formula I and their salts are suitable as UV- 
absorberr for cosmetic purposes, e.g. as con- 
stituents of creams for protection against 
the sun. 

In the compounds of the general formula 
15 1 and in the corresponding starting materials 
given below, a lower alkyl group R, is, e.g. 
the methyl, ethyl or n-propyl group. As lower 
alkyl group, Rj is, e.g. the methyl, ethyl, n- 
propyl, n-butyl or isobutyl group. 
20 To produce the new compounds of the 
general formula I and their pharmaceuncally 
acceptable salts with inorganic or organic 
bases salts, a compound of the general 
formula II, 



25 



V 

CH-CN 



(ID 

wherein 

R/ represents hydrogen, a lower alkyl group, 
having at most 4 carbon atoms, the 
benzyl group or a lower alkanoyl group 

30 having at most 4 carbon atoms and 
R, and R : . have the means giving under 
formula I, is subjected to alcoholysis with a 
lower alkanol having at most 6 carbons atoms, 
the obtained alkyl ester is hydrolysed in an 

35 alkaline or acid medium and, when required, 
the carboxylic acid is liberated from a salt 
thereof with a base thus produced, and/or 
a free carboxylic acid or salt thereof with a 
base thus obtained is converted into, or into 

40 another, pharmaceutically acceptable salt 
thereof with a base. 

The alcoholysis of the nitriles of the 
general formula II is performed by the simul- 
taneous or successive action of a mineral acid, 

45 a lower alkanol and, optionally, water. For 
example, a nitrile of the general formula II is 
reacted with a mixture of hydrogen chloride 
and a lower alkanol in the presence or absence 
nf an additional organic solvent such as, e.g. 

50 ether, whereby, by way of the imido chloride, 
the corresponding imidoalkylester hydro- 
chloride is formed, which can be decom- 
posed with water to give the corresponding 
lower alkyl ester. Optionally, a benzyl group 

55 R/ can be split off in the course of the 
alcoholysis. 



The hydrolysis of the aforementioned lower 
alkyl esters to give the corresponding carb- 
oxylic adds of the general formula I and/or 
their pharmaceutically acceptable salts with 60 
bases, is performed, for example, by boiling 
in an alkanolic aqueous alkali metal hydroxide 
solution. 

The production of the nitriles of the 
general formula II, which arc required as 65 
starting materials, is further dealt with below. 

The free carboxylic adds embraced by the 
general formula I, and their pharmaceutically 
acceptable salts with inorganic or organic 
bases, arc produced according to a second 70 
process which comprises hydrolysing, in an 
alkaline or acid medium, a compound of the 
general formula III, 



R 2 » 



(III) 



wherein 75 
X represents a group which can be hydro- 
lysed to obtain the carboxylic group, 
especially the cyano group, a carboxylic 
acid imido ester group, a carboxylic acid 
ester group, the carbamoyl group, or a 80 
thiocarbamoyl group which can be 
mono- or di- alkyl substituted at the 
nitrogen atom, whereby in the case of 
di-substitution, the two alkyl groups can 
be bound by way of an oxygen atom, 85 
R/' represents hydrogen, a lower alkyl group 
having at most 4 carbon atoms, a lower 
alkanoyl group having at most 4 carbon 
atoms, and 

R, and R :l have the meaning given under 90 
formula I, and, when required, liberating the 
free carboxylic add from a salt thereof with 
a base thus produced, and/or converting a 
free carboxylic acid or a salt thereof with a 
base thus obtained into, or into another 95 
pharmaceutically acceptable salt thereof with 
a base. 

For example, a carboxylic acid ester or 
carboxylic acid imido ester embraced by the 
general formula III is hydrolysed by boiling 100 
in an alkanolic-aqueous alkali metal 
hydroxide solution. The hydrolysis of corres- 
ponding nitriles, amides, thioamides or tfrio- 
morpholides is carried out, for example, in 
the same manner or by heating with a mineral 105 
acid, such as, e.g. concentrated hydrochloric 
acid, aqueous sulphuric acid or anhydrous 
phosphoric add. More energetic conditions 
arc used if, simultaneously with the 
hydrolysis of the group X, a lower alkanoyl 110 
group R/' is to be split off. The alkaline 
hydrolysis of a carboxylic acid derivative and 
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simultaneous splitting off of an alkanoyl 
radical R a " is performed, for example, with 
the aid of an alkali metal hydroxide in a 
solvent having a higher boiling point and 
5 containing hydroxy! groups, such as ethylene 
glycol. 

The nitriles embraced by the general 
formula III, arc produced in various ways 
which, in particular, depend on the position 

10 of the side chain and on the meaning of Ri. 
From 5 - acetyl - 3 - amino - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepines, optionally 
substituted according to the definition for 
Ra, are obtained by means of the Sandmeyer 

15 reaction the corresponding 5 - acetyl - 10,11- 
dihydro - 5H - dibenz [b 3 f]azepine - 3- 
carbonitriles. These compounds are converted 
by means of hydrolysis using alkali metal 
hydroxides in ethylene glycol or dkthylene 

20 glycol at 150— 200°C into corresponding 10, 
11 - dihydro - 5H - dibenz [b,f]azepine - 3- 
carboxylic acids which, optionally, are then 
alkanoylated in 5-position. The 5 - acetyl- 
10,11 - dihydro - 5H - dibenz [b,f]azepine- 

25 3 - carboxylic acids or -2-carboxylic acids 
and their derivatives subsdtued according to 
the definition for R ; can, if desired, also be 
produced from optionally accordingly sub- 
stituted 3,5 - diacetyl - 10,11 - dihydro - 5H- 

30 dibenz[bJF]azepines and 2,5 - diacetyl - 10, 
11 - dihydro - 5H - dibenz [b,f])azepines, re- 
spectively, the production of which is 
described below, by means of oxidation, e.g. 
using aqueous sodium hypochlorite solution 

35 in dioxane. The obtained carboxylic acids are 
reduced with diborane in an ethereal solvent 
to corresponding 10,ll-dihydro-5H-dibenz- 
[ b,f ] azepine-3-methanoIs and -2-methanols 
respectively, or, with the presence of a 5- 

40 alkanoyl group in the starting material, to 
corresponding 5 - alkyl - 10,11 - dihydro- 
5H - dibenz[b,f]azepine - 3 - methanols and 
-2-methanols respectively. 10,11 - Dihydro- 
5H - dibenz[b,flazepine - 2 - methanol and 

45 its derivatives substituted according to the 
definition for R/' and R», can also be ob- 
tained by reduction of a methyl ester derived 
from one of the aforementioned carboxylic 
acids with lithium aluminium hydride in an 

50 etherial solvent or by reduction or hydro- 
venation of the corresponding 10,11 - di- 
hydro - 5H - dibenz[b,f]azepine - 2 - carbox- 
aldehydes, the production of which is de- 
scribed below. 

55 The hydroxy compounds thus obtained in 
various ways are converted cither in the usual 
manner, e.g. using phosphorus tribromide, 
phosphorus pentachloride or thionyl chloride, 
into corresponding bromine or chlorine com- 

60 pounds, or they are firstly converted into 
their alkali metal compounds, which are then 
reacted with sulphonic acid halides, e.g. with 
p-toluene sulphonic acid chloride, to give 
corresponding sulphonic acid esters. The 

65 stated bromine, chlorine or sulphonyloxy com- 



pounds are now reacted with alkali metal 
cyanides to give the nitriles which are em- 
braced by the general formula III. 

Optionally, other functional derivatives of 
these acids, which can likewise be hydrolysed, 70 
and in some cases more easily so, to give 
free acids of the general formula I, are 
produced in the usual manner from the 
nitriles. The conversion of the nitriles into 
imidoalkyl ester hydrochlorides and hydrolysis 75 
of the latter to give corresponding lower alkyl 
esters, which are also embraced by the general 
formula I, has already been mentioned. 
Amides, covered by the general formula III, 
are obtained, for example, by the action of 80 
hydrogen peroxide on the corresponding 
nitriles in aqueous acetone or aqueous lower 
alkanols at temperatures of 40 — 60°. 

The N-alkylated esters, as starting 
materials, are obtained by reacting cold, in an 85 
ethereal solvent, e.g, a compound of the 
general formula Ilia, 



-CH-CO -O-Rj 
- H 



(Ilia) 



wherein 

R/" represents a lower alkanoyl group 90 

having at most 4 carbon atoms and 
R 4 represents a lower alkyl group having at 

most 4 carbon atoms, 
and R t and R 3 have the meaning given under 
formula I, with diborane. Suitable as the re- 95 
action medium are, e.g. tetrahydrofuran, di- 
ethylether, dioxane, methylene glycol di- 
methylether or diethylene glycol dimethyl- 
ether. The reaction temperature is prefer- 
ably between —30° and room temperature. 10O 
The diborane is formed, e.g. from boron tri- 
fluoride etherate and sodium boron hydride 
either in a separate apparatus and introduced 
into the reaction mixture, or it is formed in 
situ. X05 

The a-C-alkylated esters, as starting 
materials, arc obtained by reacting a com- 
pound of the general formula Illb 



-CH 2 -C00R 4 
- H 



R 2 ' 



IV 



(nib) 



wherein, 110 
R 3 and R, have the meaning given under 

formula Ilia and 
R 2 IV represents a lower alkyl group having 

at most 4 carbon atoms or a lower 
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alkanoyl group having at most 4 carbon 
atoms, 

in the presence of the essentially cquimola* 
amount of an alkaline condensation agent in 
5 a suitable solvent such as, e.g. hexamethyl 
phosphoric acid trianiide or dimethyl form- 
amide, with an essentially cquimolar amount 
of a reactive ester of a hydroxy compound 
of the general formula IV, 

10 R/-OH (IV) 

wherein R/ has the meaning given under 
formula I for R„ with the exception of 
hydrogen. Compounds of the general formula 
Illb, wherein 

15 R- 1V represents a lower alkanoyl group having 
at most 4 carbon atoms, 
are hydrol3-sed in an alkaline medium., where- 
by splitting off of the alkanoyl group occurs. 
Thioamides, mono- and di-substituted thio- 

20 amides and, in particular, thiomorpholides of 
carboxylic acids of the general formula I, 
wherein R x is hydrogen, all corresponding to 
the general formula III, are produced start- 
ing with compounds of the general formula 

25 NIc, 




(IIIc) 

wherein 

Re" represents hydrogen, a lower alkyl group 
with at most 4 carbon atoms or a lower 
30 alkanoyl grcup having 1 — 4 carbon 
atoms, and 

R 3 has the meaning given under formula I, 
using the methods of \TilIgerodr or 
Willgerodt-Kindler. According to these 

35 methods, a compound of the general formula 
IIIc is heated with rmmonium polysulphidc, 
or with ammonia or a primary or secondary 
amine and sulphur. The reaction of a com- 
pound of the general formula IIIc with 

40 ammonium polysulphide is, for example, per- 
formed in a medium in which one, or pre- 
ferably both, reactants pre at least partially 
solublc such as, e.g. dioxanc, in a closed 
vessel at temperatures around 160 — 220 D C. 

45 According to Kindler's modification, a com- 
pound of the general formula IIIc can, for 
example, be reacted with aqueous or 
anhydrous emmonia, or with a lower mono- 
or dialkylamine containing at most 6 carbon 

50 atoms or piperidine and with sulphur, like- 
wise in a closed vessel and, optionally, in the 
presence of pyridine at temperatures of 
140 — 180°C. According to the most com- 
mon embodiment of the Kindler modifica- 

55 tion, morpholine is used as amine, whereby 
its boiling point of 138-C renders unneces- 



sary the use of pressure vessels. For example, 
the compound of the general formula IIIc 
and sulphur arc refluxed in excess morpho- 
line for seme time, e.g. about 5 — 40 hours. 60 
The morpholide of a thio acid, embraced by 
the general formula III and defined by 
formula II Id, 




(Hid) 



wherein R/' and R :i have the meaning given 65 
under formula III, is likewise hydrclysed like 
the thioamides obtained in the case of the 
other embodiments, e.g. by boiling with 
alknnolic or alkanolic-aqucous potassium or 
sodium hydroxide solution. Of the compounds '0 
required as starting materials for the 
VC'iJlgerodt reactions and Willgerodt-Kindler 
reactions, the 3,5-diacetyl-10,ll-dihydro-5H- 
dibenz[b,f]azepine and the 3-acctyl-10,l 1-di- 
hydro-5H-dibenz[b,f]azcpine are known. 75 
Analogously to these known compounds, 
compounds having a substituent R.-», as de- 
fined, are produced by condensation of cor- 
respondinglv substituted 5-acetyl- 10,11 -d i- 
hvdro-5H-dibenz[b,f]azcpines with acetyl »0 
chloride according to the Friedel-Crafts re- 
action and, optionally, subsequent hydrolysis 
to split off the 5-acetyl group. From the 
3-acetyl compounds unsubstituted in 5-posi- 
tion, compounds are obtained with other 85 
lower alkanoyl groups or with lower alkyl 
groups cs substituent R/' by alkanoylation 
with formic acid/acetic acid anhydride mix- 
tures, or with acetyl chlorides, propionyl 
chloride or butyrvl chloride, or by reacting 90 
with lower alkyl" h-ilidcs, such as methyl 
iodide, at increased temperatures, c.g. in 
methanol solution in a closed vessel. 

The compounds of the general formula 
IIIc substituted in 2-position by the acetyl 95 
group, wherebv R* has the meaning given 
under formula III and R/' denotes a lower 
alkyl group having 1 — 4 carbon atoms, arc 
produced bv reacting a 5-alkyl-10,ll-dihydro- 
5H-dibenz[b,f]azepine with N,N-dimethyf 100 
formamide and phosphorus oxychloride using 
the Viismcier method, to give the corres- 
pondinglv substituted 5 - alkyl - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepinc - 2 - carbox- 
aldchvde, converting this, in a known manner, 105 
into the 5 - alkyl - 10,11 - dihydro - 5H- 
dibenzfbjjazepine - 2 - carboxaldoxime. 
The latter is converted by heating with acetic 
add anhvdride into the 5 - alkyl - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepine - 2 - carbo- 110 
nitrile, which is converted by means of a 
Grignard reaction and in a known manner, 
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into the 2 - acetyl - 5 - alkyl - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepine of the 
general formula Illc. 
Compounds of the general formula I, 

5 wherein R 3 denotes hydrogen, whilst R x and 
R 3 have the meaning given under formula 
II, and pharmaceutically acceptable salts 
thereof with bases are produced by a third 
process which comprises hydrolysing a com- 

10 pound of the general formula V, 



00 



wherein 

R/" represents a lower alkanoyl group 
having at most 4 carbon atoms, and 

15 Ri and R 3 have the meaning given under 
formula I, in an alkaline or acid medium 
and, when required, liberating the free carb- 
oxylic acid from a salt thereof with a base 
thus produced, and/or converting a free carb- 

20 oxylic acid or a salt thereof with a base thus 
obtained into, or into another, pharmaceutic- 
ally acceptable salt thereof with a base. 

The hydrolysis is performed in the usual 
manner, e.g. by heating the compounds of 

25 the general formula V with aqueous-organic 
or organic alkali hydroxide solutions or with 
mineral acids. In general however, more ener- 
getic reaction conditions are necessary than, 
e.g. for the hydrolysis of alkyl esters em- 

30 braced by the general formula III. The 
hydrolysis is therefore carried out preferably 
at high temperatures, either in a closed vessel 
or in a medium having a higher boiling point 
such as, e.g. ethylene glycol, at the boiling 

35 point of the latter. As already mentioned, 
the hydrolysis of a compound of the general 
formula III to give the corresponding free 
acid, or a salt thereof, and the splitting oil 
of a lower alkanoyl group present in 5- 

40 position, can also be carried out in the same 
operation. 

The same types of compounds of the 
general formula I, as obtained using the third 
mentioned process, are produced by a related 
45 fourth production process, which comprises 
reacting a compound of the general formula 
VI, 



XJOCt:: 



wherein 

R t and R 3 have the meaning given under 50 

formula I, and 
R/ represents hydrogen, a lower a!kyl group 

having at most 6 carbon atoms or the 

benzyl group, 
with a saturated solution of a hydrohalic acid, 55 
preferably a hydrobromic acid, at an elevated 
temperature, or when R/ represents a benzyl 
group, with catalytically activated hydrogen 
and, when required, converting a free carb- 
oxylic acid thus obtained into a pharmaceutic- 60 
ally acceptable sah with a base. For example, 
a compound of the general formula VI is 
heated with saturated, aqueous hydrobromic 
acid at temperatures between about 80° and 
boiling temperature. The catalytic hydro- 65 
genolysis to split off the benzyl radical is 
performed, for example, in the presence of 
noble metal catalysts or Raney-nickel in suit- 
able organic solvents, such as ethanol or di- 
oxane, at normal or moderately increased 70 
pressure and likewise temperature. As already 
mentioned above, the splitting off of the 
benzyl group by means of hydrobromic acid 
can also be carried out in the same operation 
as the acid hydrolysis of a suitable compound 75 
of the general formula III, 

According to a fifth process, compounds 
of the general formula I, wherein R^ is dif- 
ferent to hydrogen, are produced by reacting 
a compound of the narrower general formula 80 
VII, 



Aw 



-CH -co -an 



(VII) 



which is embraced by the general formula I 
and whereby, in formula VII, R t and R s have 
the meaning given under formula I, with a 85 
reactive ester of a lower alkanol having at 
most 4 carbon atoms and, when required, 
converting thus obtained free carboxylic acid 
into a pharmaceutically acceptable salt with 
an inorganic or organic base. For example, 90 
a compound of the general formula VII is 
heated in an organic solvent such as, e.g. 
chloroform, benzene, toluene or methanol, if 
necessary in a closed vessel, with a lower 
alkyl halide such as methyl or ethyl iodide, 95 
or methyl or ethyl chloride. 

According to a sixth process, compounds 
of the general formula I, wherein Ri repre- 
sents an alkyl group having at most 3 
carbon atoms, and their pharmaceutically 100 
acceptable salts with bases are obtained by 
reacting a compound of the general formula 
VIII, 
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>-C-At 



*2 



(VUl) 



wherein 

R r ' represents an alkyl group having at most 
3 carbon atoms, 
5 A! represents a lower alkoxycarbonyl group 
(— CO— O — alkyl) having at rnosr 6 
carbon atoms or the cyano group and 
A^. represents a lower alkoxycarbonyl group 
having at most 6 carbon atoms, a lower 
10 alkoxalyl group 

(—CO — CO — O — alkyl), 

having at most 7 carbon atoms, the 
cyano group or the acetyl group, and 
R, and R 2 have the meaning given under 

15 formula I, with an alkali metal hydroxide 
in an organic or organic-aqueous medium or, 
when neither A t nor A^ is a cyano group, 
with an alkali metal alkanolate in an 
anhydrous medium or, when A* is not an 

20 acetyl radical, with a mineral acid in an 
organic-aqueous medium, liberating the free 
acid from any salt thereof obtained on use 
of an alkali metal hydroxide and heating 
said dicarbcxylic acid until the equimolar 

25 amount of carbon dioxide or carbon mon- 
oxide has been split off, and, when required, 
liberating the free carboxyfie acid from a 
salt thereof with a base thus produced, and/ 
or converting a free carboxylic acid or a salt 

30 thereof with a base thus obtained into, or 
into another, pharmaceutical!}' acceptable salt 
thereof with a base. 

The reactions with alkali metal hydroxides, 
especially sodium or potassium hydroxide, are 

35 preferably performed hot. Suitable as a re- 
action medium are, e.g. a lower alkanol con- 
taining at most 4 carbon atoms, such as 
methanol, ethanol, isopropanol or n-butanol, 
also an alkane diol or a monoalkylether there- 

40 of, e.g. ethylene glycol, 2-methoxy ethanol 
or 2-ethoxy ethanol, whereby, optionally, 
water in the volume ratio of ca. 10:1 to 
1:2 is added to the stated solvents. More- 
over, as a reaction medium, it is also pos- 

45 sible to use water or, e.g. a mixture of water 
with water-soluble ethereal solvents, such as 
dioxane or tetrahydrofuran. 

Whereas in the case of the reaction with 
alkali metal hydroxides under energetic re- 

50 action conditions, e.g. in a boiling mixture 
of ethylene glycol or n-butanol with a little 
water, in the aforementioned process, direct 
salts of monocarboxylic acids of the general 



formula I are formed; salts of dicarboxylic 
acids are, optionally, firstly obtained under 55 
less energetic conditions, e.g. in methanol 
or ethanol. From these salts are then 
liberated, according to the process, the cor- 
responding dicarboxylic acids and the latter 
are subsequently decomposed to compounds 60 
of the general formula I. 

Starting materials of the general formula 
VTII are produced, for example, starting with 
compounds of the general formula III, where- 
in X denotes a lower carboxylic acid alkyl 65 
ester group (lower alkoxycarbonyl group) or 
the cyano group, R x represents hydrogen, R- 
represents hydrogen or a lower alkyl group 
and R a denotes hydrogen or chlorine. Such 
like lower alkyl esters, or nitriles, arc con- 70 
densed with lower dialkyl carbonates, lower 
oxalic acid dialkyl esters or acetic acid alkyl 
esters with the aid of alkali metal alkanolates 
in lower alkanols or, for example, also in 
inert organic solvents such as benzene or 75 
toluene, and the alkali metal compounds of 
the obtained condensation products, to intro- 
duce the alkyl group R/, are reacted with 
alkvl halides having at most 3 carbon atoms. 

The new compounds of the general 80 
formula I and the pharmaceutically accept- 
able salts of the carboxylic acids, embraced 
by this formula, with inorganic and organic 
bases can be administered, as already men- 
tioned, orally, rectally or parenterally, in par- 85 
ticular, intramuscularly. They can, however, 
also be used externally in foundations for 
ointments and sun-protection oils. 

Suitable as salts for therapeutic applica- 
tion are those having pharmacologically 90 
acceptable inorganic and organic bases, i.e. 
bases which exhibit, in the dosages in ques- 
tion, no physiological inherent action or else 
a desired action, e.g. having, for example, in 
the case of perenteral forms of administration, 95 
in particular a local anaesthetic action. Suit- 
able salts are, e.g. sodium, potassium, lithium, 
magnesium, calcium and ammonia salts, also 
salts with ethylamine, triethylamine, ethanol- 
amine, diethanolamine, 2-dimethylamino- 100 
ethanol, 2-diethylamino-ethanol, ethylene di- 
amine, benzyl amine, procaine, pyrrolidine, 
piperidine, morpholine, 1-ethyl-piperidine cr 
2-piperidino-ethanoI. 

In a further aspect therefore, the present 105 
invention provides a pharmaceutical composi- 
tion comprising a compound of formula I 
as defined above, or a pharmaceutically 
acceptable salt thereof with a base together 
with a pharmaceutically acceptable diluent 110 
or carrier therefor. 

The daily dosages, to be taken internally, 
of compounds of the genera! formula I, or of 
pharmacologically acceptable salts of such 
compounds with bases, for the treatment of 115 
rheumatic, arthritic and other inflammatory 
diseases arc between 2—15 mg/kg, prefer- 
ably 5 — 10 mg/kg for adult patients. Suit- 
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able dosage units such as dragees, tablets, 
suppositories or ampoules, preferably contain 
1O--250 mg of a compound of the general 
formula I, or of a pharmaceutical^ accept- 

5 able salt of a carboxylic acid embraced by the 
general formula I with a base. 

Dosage units for oral administration con- 
tain as active substance preferably between 
10% and 90% of a compound of the general 

10 formula I or of a pharmacologically accept- 
able sale of a carboxylic acid embraced by 
this formula with a base. They are produced 
by combining the active substances with e.g. 
solid, pulverulent carriers such as lactose, 

15 saccharose, sorbitol, mannitol; starches such 
as potato starch, maize starch or amylopectin, 
also laminaria powder or citrus pulp powder; 
cellulose derivatives or gelatine, optionally 
with the addition of lubricants such as mag- 

20 nesium or calcium stearate or polyethylene 
glycols having suitable molecular weights, to 
form tablets or dragee cores. The latter are 
coated, for example, with concentrated sugar 
solutions which can also contain, e.g. gum 

25 arabic, talcum and/or titanium dioxide, or 
with a lacquer dissolved in easily volatile 
organic solvents or mixtures of solvents. Dye- 
stuffs can be added to these coatings, e.g. 
to indicate varying dosages of active 

30 substance. 

Prescriptions 
The following prescriptions describe in 
more detail the production of tablets and 
dragees: 

35 a) 1000.0 g of active substance are mixed 
with 550.0 g of lactose and 292.0 g of potato 
starch. The mixture is moistened with an 
alcoholic solution of 8.0 g of gelatine and is 
granulated through a sieve. After drying, 

40 60.0 g of potato starch, 60.0 g of talcum, 
10.0 g of magnesium stearate and 20.0 g cf 
colloidal silicon dioxide are mixed in. The 
mixture is then compressed into 10,000 
tablets each weighing 20 nig and each con- 

45 taining 100 mg of active substance. 
Optionally, the tablets can be provided with 
grooves for more accurate adjustment of the 
dosage amount, 
b) 200.0 g of active substance are well 

50 mixed with 16 g of maize starch and 6.0 g 
of colloidal silicon dioxide. The mixture is 
moistened with a solution of 2.0 g of stearic 
acid, 6.0 g of ethyl cellulose and 6.0 g of 
stearin in ca. 70 ml of isopropyl alcohol and 

55 is then granulated through a sieve III (Ph. 
Helv. V). The granulate is dried for ca. 14 
hours and then put through sieve III — Ilia. 
The granulate is then mixed with 16.0 g of 
maize starch, 16.0 g of talcum and 2.0 g 

60 of maize starch, 16.0 g of talcum and 2.0 g 
of magnesium stearate and the mixture is 
compressed into 1000 dragee cores. These 
are coated with a concentrated syrup made 
from 2000 g of lacca, 7 ; 5C0 g of gum arabic, 

65 0.150 g of dvestuff, 2000 g of highly dis- 



persed silicon dioxide, 25,000 g cf talcum 
end 53,350 g of sugar, and dried. The ob- 
tained dragees each weigh 360 mg and each 
contain 200 mg of active substance. 

Suitable dosage units for rectal adminis- 70 
tration are, e.g. suppositories which consist 
of a combination cf a compound of the 
general formula I, or of a suitable salt of 
a carboxylic acid embraced by the general 
formula I, with a neutral fatty foundation, or 75 
also gelatine rectal capsules which contain a 
combination of an active substance, or of a 
suitable salt thereof, with polyethylene 
glycols. 

Ampoules for parenteral, particularly intra- 80 
muscular administration, preferably contain 
a water soluble salt, e.g. sodium salt, of a 
carboxylic acid embraced by the general . 
formula I, in a concentration preferably of 
0.5 — 5% in aqueous solution, optionally to- 85 
gether with suitable stabilisers and buffer 
substances. 

The following examples further illustrate 
the carrying out of the process according to 
the invention without in any way limiting 90 
the scope of the invention. Temperatures are 
given in degrees Centrigradc. 

Example 1 

5 - methyl - 10,11 - dihydro - 5H - dibenz- 

[b,f]azepine - 3 - acetic acid 95 

A solution of 10.0 g of 5 - methyl - 10,11- 
dihydro - 5H - dibenz[b,f] - 3 - acetonitrile 
in 500 ml of chloroform and 50 ml of 
absolute ethanol is saturated at 0 — 5° with 
hydrogen chloride and then stirred for 14 100 
hours at 20—25°. The solution is then con- 
centrated by evaporation, the residue is stirred 
with 100 ml of dioxane and 20 ml of water 
at 40° for 5 hours and again concentrated 
by evaporation. The crude ethyl ester is re- 105 
fluxed for one hour with 100 ml of ethanol 
and 30 ml of 5N sodium hydroxide solution. 
The ethanol is distilled off and the remain- 
ing alkaline solution is acidified with 2N 
hydrochloric acid. The obtained aqueous sus- 110 
pension is extracted with ethyl acetate and 
the organic phase is then repeatedly extracted 
with 2N sodium carbonate solution. The 
sodium carbonate solutions are combined and 
acidified with 2N hydrochloric acid. The pre- 115 
cipitated pale yellow crystals are filtered 
by suction and recrystallised from cyclo- 
hexane. The 5 - methyl - 10,11 - dihydro- 
5H - dibenz[b,f]azepine - 3 - acetic ccid, 
M.P. 140—141°, is obtained. 120 

5 - butyl - 10,11 - dihydro - 5H - dibenz- 
[b,f]azepine - 3 - acetic acid (oil) is obtained 
analogously, starting with 7.8 g of 5 - butyl- 
10,11 - dihydro - 5H - dibenz[bfl azepine- 
3 - acetonitrile (oil). 125 

The starting materials are produced as 
follows : 

a) 10,11 - dihydro - 5H - dibenz[bfl?zepine- 
3 - carboxylic acid. 
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16.5 g of 5 - acetyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepine - 3 - carboxylic acid arc 
refluxed in a solution of 15.0 g of potassium 
hydroxide in 300 ml of absolute ethanol for 

5 16 hours. After cooling, the ethanol is com- 
pletely evaporated in a rotary evaporator and 
the residue is dissolved in water. The clear 
aqueous phase is acidified and the pre- 
cipitated crystals are filtered by suction and 

10 recrystallised from absolute ethanol, whereby 
the 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine - 3 - carboxvlic ccid is obtained, 
M.P. 196—197°. 

bj 5 - formyl - 10,11 - dihydro - 5H - di- 
15 benz[b,f]azepine - 3 - carboxylic acid. 
70 ml of acetic anhydride are mixed at 
35-^10° with 35 ml of formic acid. After 
one hour, 11 g of 10,ll-dihydro-5H-dibenz- 
[b,f]azepine-3-carboxylic are introduced into 
20 the solution at 45—50° within 1 1/2 hours. 
The mixture is then stirred for a further 
2 1/2 hours at 45 — 50° and for 8 hours at 
20—25°. 100 ml of water are then added 
dropwise at 40—50° and, after cooling, the 
25 precipitated crystals are filtered by suction. 
The 5 - formyl - 10,11 - dihydro - 5H - di- 
benz [b,f] azepine - 3 - carboxylic acid, after 
recrystatlisation from ethanol, melts at 
226—228°. 

30 h.) The corresponding 5 - butyryl - 10,11- 
dihydro - 5H - dibcnz[b,f]azepine - 3- 
carboxylic acid is produced as follows: 
5 - butyryl - 10,11 - dihydro - 511 - dibenz- 
[b,f]azepine - 3 - carboxylic acid. 

35 b) 3 - acetyl - 5 - butyryl - 10,11 - dihydro- 
5H - dibenz[b£| azepine. 
9.2 g of 5-butyryl-10,ll-dihydro-5H-di- 
benz[b,f] azepine are dissolved in 50 ml 
of carbon disulphide and mixed with 3.43 g 

40 of acetyl chloride. 19 g of aluminium chloride 
are introduced, in portions, at 40° within 
40 minutes. The mixture is refluxed for 1 
hour and then mixed with 3.43 g of acetyl 
chloride. After refluxing for 15 hours, 50 ml 

45 of carbon disulphide, 1.5 g of acetyl chloride 
and 5 g of aluminium chloride are added and 
the mixture is refluxed for a further 20 
hours. The carbon disulphide is now 
separated and the brown, resinous residue is 

50 triturated with a lot of ice and 5N hydro- 
chloric acid. The suspension is extracted with 
ethyl acetate, the organic phase is washed 
with 2N sodium carbonate solution, dried and 
concentrated by evaporation. A colourless oil 

55 remain behind, which can be further used 
without purification. 

30.7 g of 3 - acetyl - 5 - butyryl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine are dis- 
solved in 300 ml of dioxane and 100 ml of 

60 water and, while stirring, 240 mil of ll c /c 
aqueous sodium hypochlorite solution are 
added dropwise at 0° within 30 minutes. The 
reaction mixture is stirred firstly for 30 
minutes at 0° and then for 2 hours at room 

65 temperature. The dioxane is then evaporated 



off in vacuo. The aqueous phase which re- 
mains behind is washed with ether and then 
ccidified with concentrated hydrochloric acid. 
The precipitated crystals are filtered by suc- 
tion, dried and recrystallised from benzene/ 70 
cvclohexane. The thus obtained 5 - butyryl- 
10,11 - dihydro - 5H - dibenz [b,f]azcpine- 
3 - carboxylic acid melts at 108—110°. 

c) 5 - methvl - 10,11 - dihydro - 5H - di- 

benz [b,f] azepine - 3 - methanol. 75 
9.5 g of the above 5-formyl-3-carboxylic 
acid are dissolved in 100 ml of freshly dis- 
tilled absolute tetrahydrofuran. Within 1 1/2 
hours at 8 — 12°, diborane is introduced, 
which is produced from 7 g of sodium boron 80 
hydride and 38.8 ml of boron trifluoride 
ctherate in 230 ml of diethylene glycol di- 
methylethcr according to Organic Reactions 
13, 31 (1963). The solution is stirred for a 
further 2 hours at 0—5° and then it is care- 85 
fully mixed at —10° to 0° with 20 ml of 
water. The mixture is made acid with 2N 
hydrochloric ccid and diluted with 500 ml of 
water. It is then extracted with ethyl acetate 
and the obtained organic phase is washed 90 
with 2N sodium carbonate solution. The 
ethyl acetate is evaporated off and a color- 
less oil is obtained which can be further 
processed without purification. 

The following is produced in an analogous 95 
manner: 

5 - n - butyl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 3 - methanol is obtained 
as a colorless oil, starting with 10.3 g of 
5 - butyryl - 10,11 - dihydro - 5H - dibenz- 100 
[b,f] azepine - 3 - carboxylic acid, M.P. 
108—110°. 

d) 3 - bromomethyl - 5 - methyl - 10,11- 

dihydro - 5H - dibenz [b,f] azepine. 
A solution of 8.5 g of the above product 105 
obtained under c) in 300 ml of chloroform 
is saturated at 0° with hydrogen bromide, 
stirred for 12 hours at 20—25° and then 
washed with 2N sodium carbonate solution. 
The organic phase is concentrated by no 
evaporation, whereby the 3 - bromomethyl- 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b^jazepine remains behind as a colorless 
oil. 

The following is produced in an analogous 115 
manner: 

3 - bromomethyl - 5 - butyl - 10,11 - di- 
hydro - 5H - dibenz[b,f] azepine is obtained 
as a colorless oil, starting with 8.9 g of 
5 - butyl - 10,11 - dihydro - 5H - dibenz- 120 
[b,f] azepine - 3 - methanol (oil). 

e) 5 - methvl - 10,11 - dihydro - 5H - di- 

benz [b,f] azepine - 3 - acetonitrile. 
12.7 g of the above bromine compound are 
stirred with 6.3 g of potassium cyanide in 125 
100 ml of dimethyl sulphoxide for 5 hours 
at 40 — 50°, then poured on to ice and mixed 
with 500 ml of water. After extraction with 
a large amount of ether and evaporation of 
the solvent, the 5-methyM0,ll-dihydro-5H- 130 
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dibenz[b>f] azepine-3-acetonitrile is obtained 
as colorless crystals, M.P. 78 — 81° (from 
ethyl acetate). 
5 - butyl - 10,11 - dihydro - 5H - dibenz- 
5 [b,f] azepine - 3 - acetonitrile (oil) is obtained 
analogously starting wirh 7.7 g of 3 - bromo- 
methyl - 5 - butyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepine. 

Example 2 

10 5 3 « - dimethyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 3 - acetic acid. 
A solution of 3.4 g of 5,<r - dimethyl - 10, 
11 - dihydro - 5H - dibenz[b,f] azepine - 3- 
acetonitrile in 170 ml of chloroform and 17 

15 ml of absolute ethanol is saturated at 0.5° 
with hydrogen chloride and then stirred for 
14 hours at 20—25°. The solution is then 
concentrated by evaporation, the residue is 
stirred with 35 ml of dioxane and 7 ml of 

20 water for 5 hours at 40° and again con- 
centrated by evaporation. The crude ethyl 
ester is refiuxed for one hour with 35 ml 
of ethanol and 10 ml of 5N sodium hydroxide 
solution. The ethanol is distilled off and the 

25 alkaline solution remaining behind is acidi- 
fied with 2N hydrochloric acid. The obtained 
aqueous suspension is extracted with ethyl 
acetate and the organic phase is then re- 
peatedly extracted with 2N sodium carbonate 

30 solution. The sodium carbonate solutions are 
combined and acidified with 2N hydrochloric 
acid. The precipitated, pale yellow crystals 
are filtered by suction and recrystallised from 
cyclohexane. The 5,« - dimethyl - 10,11- 

35 dihydro - 5H - dibenz[b,f] azepine - 3- 
acetic acid, M.P. 138-140° (from benzene) is 
obtained. 

The starting material for the above 
example is produced as follows: 

40 a ) 3 - acetyl - 5 - formyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine. 
70 ml of acetic anhydride are mixed at 
35 — 40° with 35 ml of formic acid. After 
one hour, 10 g of 3 - acetyl - 10,11 - dihydro- 

45 5H - dJbenz[b,f]azepine are added to the 
solution at 45—50° within 11/2 hours. The 
mixture is then stirred for 2 1/2 hours at 
45 — 50°. 100 ml of water are then slowly 
added dropwise at 45 — 50°. After cooling, 

50 the mixture is extracted with ethyl acetate. 
The 3 - acetyl - 5 - formyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine, after recrystallisa- 
tion from benzene/petroleum ether, melts at 
111—113°. 

55 b) 5,« - dimethyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 3 - methanol. 
7.3 g of the above 3-acetyl-5-formyl com- 
pound are dissolved in 100 ml of freshly 
distilled absolute tetrahydrofuran. Diborane 

60 is introduced at 8 — 12° with 11/2 hours. 
The diborane is produced from 7 g of sodium 
boron hydride and 38.8 ml of boron tri- 
fluoride etherate in 230 ml of diethylene 
glycol dimethyl ether according to Organic 



Reactions 13, 31 (1963). The solution is 65 
further stirred for 2 hours at 0 — 5° and then 
carefully mixed at —10 to 0° with 20 ml 
of water. The mixture is rendered acid with 
2N hydrochloric add and is diluted with 
500 ml of water. It is then extracted with 70 
ethyl acetate and the obtained organic phase 
is washed with 2N sodium carbonate solu- 
tion. With evaporation of the ethyl acetate, 
the 5,« - dimethyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepine - 3 - methanol remains 75 
behind as a colorless oil, which can be 
further processed without purification. 

c) 3 - (1 - bromethyl) - 5 - methyl - 10,11- 

dihydro - 5H - dibenz[b,f] azepine. 
A solution of 3.1 g of the above reduction 80 
product in 100 ml of chloroform is saturated 
at 0° with hydrogen bromide. The solution 
is stirred for 12 hours at 20—25° and then 
washed with 2N sodium carbonate solution. 
The organic phase is concentrated by 85 
evaporation, whereby the 3 - (1 - brcmethyl)- 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b^f] azepine remains behind as a colorless 
oil. 

d) 5,« - dimethyl - 10,11 - dihydro - 5H- 90 

dibenz[b,f] azepine - 3 - acetonitrile. 
2.5 g of the above bromine compound 
are stirred with 1.3 g of potassium cyanide 
in 20 ml of dimethyl sulphoxide for 5 hours 
at 40 — 50° and then poured on to ice and 95 
mixed with 120 ml of water. After extraction 
with a lot of ether and evaporation of the 
solvent, the 5,« - dimethyl - 10,11 - dihydro- 
5H - dibenz[b,f]azepine - 3 - acetonitrile is 
obtained as oil. 100 

Example 3 
10,11 - dihydro - 5H - dibcnz[b^]azepine- 
2 - acetic acid. 

A solution of 6 g of 5 - benzyl - 10,11- 
dihyro - 5H - dibenz[b,f] azepine - 2 - aceto- 105 
nitrile in 90 ml of absolute ether and 60 ml 
of absolute ethanol is cooled, while stirring 
and with the exclusion of moisture, to 5°. 
Dry hydrogen chloride is introduced into the 
solution during 3 hours, whereby the tern- 110 
perature has not to exceed 5°. During a 
further 5 hours, hydrogen chloride is intro- 
duced into the solution at room temperature. 
The solution is then allowed to stand for 
15 hours at room temperature and is then 115 
evaporated to dryness under 11 Torr at 40°. 
The residue is dissolved in 20 ml of water, 
the solution is covered with 40 mi of ether 
and the whole is refiuxed on the water bath 
for 1 1/2 hours. The mixture is then cooled, 120 
the ether phase is separated and the aqueous 
solution is again extracted with 30 ml of 
ether. The combined ether solutions are dried 
over magnesium sulphate and concentrated 
by evaporation under 11 Torr at 40°. 125 

The crude 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 2 - acetic acid ethyl ester 
which remains behind is dissolved in 200 ml 
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of ethanol and 50 nil of 2N sodium hydroxide 
solution. The solution is refluxed for 3 hours 
and concentrated by evaporation to dryness 
under 11 Torr at 50^. The residua is dis- 

5 solved in 100 ml of water and the aqueous 
solution is extracted with 50 ml of ether. The 
ethereal phase is separated and the aqueous 
phase acidified by the addition of 2N hydro- 
chloric acid. The precipitated oil is dissolved 

10 in 100 ml of ether, the ethereal solution 
washed with 20 ml of water and dried over 
sodium sulphate. It is then concentrated under 
11 Torr at 40°, whereby the 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 2 - acetic rcid 

15 crystallises out, M.P. 155— 15S°. 

Obtained analogously is the 5 - methyl- 
10,11 - dihvdro - 5H - dibenz[b,f]azcpine- 
2 - acetic acid- M.P. 121—123° starting wirh 
5 - methyl - 10,11 - dihvdro - 5H - dibenz- 

20 [bj] azepine - 2 - acetonitrile. 

7 - chloro - 5 - methyl - 10,11 - dihydro- 
5H - dibenz[r^f] azepine - 2 - acetic add, 
M.P. 175 — 1S7° is obtained analogously, 
starting with 7 - chloro - 5 - methyl - 10,11- 

25 dihydro - 5H - dibenz[b,f] azepine - 2- 
acetonitrile. 

The nitrile required as starting material is 
produced as follows: 

a : ) 5 - benzyl - 10,11 - dihydro - 5H - di- 

30 benz[b,f] azepine - 2 - carboxaldehyde. 
61 g of distilled phosphorus oxychloride 
are added dropwise at 10° to 120 ml of di- 
methyl formaraide within 10 minutes. The 
mixture is cooled to 0° and, while stirring 

35 well, a solution of 38 g of 5 - benzyl - 10J1- 
dihydro - 5H - dibenzlW] azepine (B.P. 
178—181/0.15 Torr, M.P. 66—68° frcm 
ethanol, produced by condensation of 10,11- 
dihydro-5H-dibcnz[b,f] azepine with benzvl 

40 chloride by means of sodium amide in boil- 
ing toluene) in 60 ml of dimethyl formamide 
is added dropwise within one hour at, at the 
most, 10°. The reaction mixture is then 
stirred for one hour at 70 — 75 3 . The dark 

45 orange coloured mixture is cooled and poured 
on to 500 g of ice, whereby the crude 
aldehyde precipitates as resin. The formed 
suspension is adjusted to pH 7 using con- 
centrated sodium carbonate solution and then 

50 extracted with chloroform. The chloroform 
solution is washed with water, dried over 
calcium chloride and concentrated by 
evaporation in vacuo. The resin remaining 
behind is dissolved, while heating, in 350 

55 ml of cyclohexane. The 5 - benzyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine - 2 - carb- 
oxaldehyde which crystallised upon cooling is 
filtered "bv suction, M.P. 99.5—101°. 
a-,) The 5 - methyl - 10,11 - dihydro - 5H- 

60 dibenz[b,f] azepine - 2 - carboxaldehyde, 
M.P. 90—93° (from ethyl acctal/ether), is 
obtained starting with 5 - methyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine (M.P. 
106 — 107° from ethanol, produced by con- 

65 densation of 10,ll-dihydro-5H-dibenz[b,f]- 



azepine with methyl iodide by means of 
sodium hydride in dimethyl formamide at 
70°). 

a ) 7 - chloro - 5 - methyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 2 - carbox- 70 
aldehyde is produced as follows: 

330 g of phosphorus oxychloride arc added 
dropwise to 700 ml of dimethyl formamide 
at 10° within 15 minutes. The mixture is 
cooled to 0° and, while stirring well, a solu- 75 
tion of 150 g of 3 - chloro - 5 - methyl- 
10,11 - dihydro - 5H - dibenz[b,f] azepine 
(B.P. 170°/0.001 Torr, M.P. 56—58° from 
ethane!, produced bv condensation of 3- 
chloro - 10,11 - dihydro - 5H - dibcnz[b,f)- 80 
azepine wiih methyl iodide by means of 
sodium hydride in dimethyl formamide at 
50°) in 700 ml of dimerhyl formamide is 
added within one hour at a mnximum tem- 
perature of 10°. The mixture is then stirred 85 
for two hours at 70°, cooled and poured 
on to 2000 g of ice, whereby the oil pre- 
cipitates. By the addition of sodium car- 
bonate, the mixture is adjusted to pH 7 and 
extracted with chloroform. The chloroform 90 
solution is washed with water, dried over 
calcium chloride and concentrated by 
evaporation in vacuo. The residue, a yellow 
oil, is a mixture of 7 - chloro - 5 - methyl- 
10,11 - dihydro - 10,11 - 5H - dibenz[b,fj- 95 
azepine - 2 - carboxaldehyde and 3 - chloro- 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f]azepine - 2 - carboxaldehyde. 
bj) 5 - Benzyl - 10,11 - dihydro - 5H - di- 

benz[b,f] azepine - 2 - methanol. 1°0 

11.7 g of lithium aluminium hydride ere 
suspended in 250 ml. of absolute ether and, 
while stirring, cooled to 5°. A solution of 
50 g of 5 - benzyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepinc - 2 - carboxaldehyde in 105 
600 ml of absolute ether and 150 ml of 
absolute tetrahydrofuran are slowly added 
dropwise under nitrogen and with external 
cooling using an ice bath. The mixture is 
subsequently stirred for 18 hours at room * 1U 
temperature. It is then cooled to 5° and, 
while stirring, 12 ml of water, 12 ml of 
15# sodium hydroxide solution and again 
36 ml of water are added dropwise to the 
mixture. The latter is stirred for 2 hours at 115 
room temperature and then filtered. The 
filtrate is concentrated by evaporation under 
11 Torr at 40° and the residue is distilled. 
The 5 - benzvl - 10,11 - dihydro - 5H - di- 
benzfb,f J azepine - 2 - methanol is obtained 120 
as a vellow oil. B.P. 190— 200°/0.01 Torr. 
b.) The 5 - methyl - 10-11 - dihydro - 5H- 
dibenz[b,f]azepine - 2 - methanol, M.P. 
78—79° (from ether/petroleum ether) is 
obtained analogously. 125 
b.,) The 7 - chloro - 10,11 - dihydro - 5H- 
dibcnz[b,f]azepine - 2 - methanol is 
obtained as follows: 

70 g of lithium aluminium hydride are 
suspended in 900 ml of absolute ether end, 130 
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while stirring cooled to 5°. To this is slowly 
added dropwise, under nitrogen and using an 
ice bath for external cooling, a solution of 
165 g of a mixture consisting of 7 - chloro- 

5 5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 2 - carboxaldehyde and 3- 
chloro - 5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b>f] azepine - 2 - carboxaldehyde (see 
a 3 ) in 500 ml of absolute ether and 300 ml 

10 of absolute tetrahydrofuran. The mixture is 
then stirred for 18 hours at room tempera- 
ture. The mixture is cooled to 5° and, while 
stirring, 70 ml of water, 70 ml of 15# 
sodium hydroxide solution and a further 210 

15 ml of water are added. The mixture is filtered 
and then washed with 300 ml of ether. The 
filtrate is concentrated by evaporation under 
11 Torr at 40°. The residue, a mixture con- 
sisting of 7 - chloro - 5 - methyl - 10,11- 

20 dihydro - 5H - dibenzfb,f]azepine - 2- 
methanol and 3 - chloro - 5 - methyl - 10,11- 
dihydro - 5H - dibcnz[b,f]azepine - 2- 
methanol, is chromatographed on 3000 g of 
neutral aluminium oxide. The fractions 25 — 

25 28, eluted in each case with 3000 ml of ether, 
contain the approximately pure 7 - chloro- 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 2 - methanol as a yellowish 
oil. 

30 Cl ) 2 - bromomethyl - 5 - benzyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine. 
A solution of 5 g of 5 - benzyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine - 2- 
methanol in 100 mi of chloroform is cooled 

35 to —5° using an ice/sodium chloride bath. 
While stirring, hydrogen bromide is intro- 
duced into the solution during an hour. The 
solution is then stirred during one hour at 
0°. The mixture is poured on to 200 g of 

40 ice and the precipitated oil is extracted with 
200 ml of ether. The ether solution is 
separated, extracted three times with 50 ml 
of 2N sodium carbonate solution and water, 
dried over magnesium sulphate and concen- 

45 trated to dryness by evaporation under 11 
Torr at 40°. The 2 - bromomethyl - 5- 
beazyl - 10,11 - dihydro - 5H - dibenz[b,f1~ 
azepine remains behind as an oil and is 
directly further reacted. 

50 c/) 2 - chloromethyl - 5 - benzyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine. 
A solution of 1.6 g of 5 - benzyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine - 2- 
methanol in 20 ml of absolute ether and 2 ml 

55 of absolute pyridine is quickly added drop- 
wise to a solution, cooled to 0°, of 2 ml 
of thionyl chloride and 2 ml of pentane. The 
mixture is then stirred for one hour ar 0° 
and then diluted with 10 ml of pentane. The 

60 mixture is extracted at 5°, twice in each case, 
with 10 ml of IN hydrochloric acid, 10 ml 
of IN sodium hydroxide solution and 10 ml 
of water. It is dried over potassium car- 
bonate and concentrated to dryness under 11 

65 Torr at 40°. The 2 - chloromethyl - 5- 



benzyl - 10,11 - dihydro - 5H - dibenzfb^]- 
azepine is obtained as yellow oil. 

The 2 - chloromethyl - 5 - methyl - 10,11- 
drhydro - 5H - dibenz[b,f] azepine is obtained 
as yellow oil in an analogous manner. 70 

The 7 - chloro - 2 - chloromethyl - 5- 
methyl - 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine (oil) is obtained analogously, 
d,) 5 - benzyl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 2 - acetonitrile. 75 

A solution of 5 g of 2 - bromomethyl - 5- 
benzyl - 10,11 - dihydro - 5H - dibenz jb/]- 
azepine (cf. d) in 20 ml of dimethyl 
sulphoxide is added, while stirring, to a sus- 
pension of 2.5 g of sodium cyanide in 30 ml 80 
of dimethyl sulphoxide at 40°. The mixture 
is then stirred for 15 hours at 40° and 
diluted with 400 ml of ice water. The solu- 
tion is extracted four times with 200 ml of 
ethyl acetate. The ethyl acetate solutions are 85 
washed with 150 ml of 6N hydrochloric acid 
and then with 50 ml of water. They are 
subsequently dried with magnesium sulphate 
and concentrated by evaporation under 11 
Torr at 40°. The residue is chromatographed 90 
on 200 g of neutral aluminium oxide. The 
fractions 3 — 6, ehited with ether, contain the 
5 - benzyl - 10,11 - dihydro - 5H - dibenz- 
[b^] azepine - 2 - acetonitrile, which when 
concentrated by evaporation, remains behind 95 
as yellow oil. The crude product is crystal- 
lised from ether, M.P. 96—98°. 

The 5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 2 - acetonitrile, M.P. 
70—71° (from ether/petroleum ether) is ob- 100 
tained analogously from 2 - chloro - methyl- 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine. 

7 - chloro - 5 - methyl - 10,11 - dihydro- 
5H - dibenztbfl azepine - 2 - acetonitrile, 105 
M.P. 117—119° (from methanol) is obtained 
analogously starting with 17 g of 7 - chloro- 
2 - chloromethyl - 5 - methyl - 10,11 - di- 
hydro - 5H - dibcnz[b,f] azepine (oil), 
d/) 5 - benzyl - 10,11 - dihydro - 5H - di- 110 
benz[b,f] azepine - 2 - acetonitrile. 

The 5-benzyl-10,l l-dihydro-5H-di- 

benz[b,f] azepine - 2 - acetonitrile is obtained 
analogously to example d,) from 2 - chloro- 
methyl - 5 - benzyl - 10,11 - dihydro - 5H- 115 
dibenz[b,f] azepine (cf. c/)). The residue of 
the ethyl acetate solution is crystallised from 
ether, M.P. 96—98°, without a preceding 
chromatographic purification. 

Example 4 120 
10,11 - dihydro - 5H - dibenz[b,f]azepine- 
2 - acetic add. 
A solution of 12 g of 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 2 - acetic acid 
methyl ester in 100 ml of ethanol and 15 ml 125 
of 2N sodium hydroxide solution is refluxed 
for 30 minutes and concentrated to dryness 
by evaporation under 11 Torr at 50°. The 
residue is dissolved in 50 ml of water and the 
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aqueous solution extracted with ether. The 
ethereal phase is separated and the aqueous 
phase is acidified by the addition of 2X 
hydrochloric acid. The precipitated crystals 

5 are filtered off, washed with a little water 
and dissolved in 40 ml of ether. The ethereal 
solution is dried over magnesium sulphate and 
concentrated under 11 Torr at 40 3 . The 10, 
11 - dihydro - 5H - dibenz[b,f] azepine - 2- 

10 acetic acid crystallises out. After a single 
crystallisation from ether, it melts at 155 — 
15S°. 

Example 5 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 

15 [b,f] azepine - 3 - acetic acid. 

0.9 g of crude 5 - methyl - 10,11 - di- 
hydro - 5H - dibcnz[b,f] azepine - 3 - acetic 
acid methvl ester arc refluxed with 20 ml of 
ethanol and 7 ml of 5N sodium hydroxide 

20 solution for one hour. The ethanol is distilled 
off and the alkaline solution remaining behind 
is acidified with 2X hydrochloric rcid. The 
formed, aqueous suspension is extracted with 
ethyl acetate, the organic phase is dried and 

25 concentrated by evaporation, whereby the 5- 
methyl - 10,11 - dihydro - 5H - dibenz[b.f]- 
azepinc - 3 - acetic acid remains as 3-eIIow 
crystals, M.P. 140—141° after recrystallisa- 
tion from cyclohexane. 

30 The following is produced analogously: 

5 - butvl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - acetic acid (oil) is obtained, 
starting with 1.3 g of crude 5 - butyl - 10, 
11 - dihydro - 511 - dibenz[b,f] azepine - 3- 

35 acetic acid methyl ester. 

The following is produced analogously: 
,r,5 - Dimethyl - 10,11 - dihydro - 5H- 
dibcnz[b,f] azepine - 3 - acetic acid, M.P. 
138—140°, starting with 1.2 g <x : 5 - di- 

40 methyl - 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine - 3 - acetic acid methyl ester. 

The starting materials can be produced as 
follows: 

a) 10.11 - dihvdro - SH - dibenz[b,f]azcpinc- 

45 3 - acetic acid methvl ester. 

2.0 g of 10,11 - dihydro - 5H - dibcnz- 
[b,f]}azepine - 3 - acetic acid are refluxed 
with 50 ml of absolute methanol and 200 mg 
of p-toluene sulphonic acid for 14 hours. The 

50 solvent is evaporated off under vacuum, the 
residue dissolved in ethyl acetate and the solu- 
tion washed with 2X sodium carbonate solu- 
tion. After evaporation of the ethyl acetate, 
the 10,11 - dihydro - 5H - dibcnz[b,f]- 

55 azepine - 3 - acetic acid methyl ester re- 
mains behind as oil. 

The a - methyl - 10,11 - dihydro - 511- 
dibenz[b,f]azepine - 3 - acetic acid methyl 
ester is produced analogously. 

60 b) 5 - formvl - 10,11 - dihydro - 5H - di- 
benzfh fjazepine - 3 - acetic acid methyl 

ester - . , - « 

10 mi of formic acid are added dropwise 
at 35 5 to 20 ml of ccetic anhydride. The 



solution is stirred for one hour at 20—25° 65 
and then heated to 45°. 2.1 g of 10,11- 
dihydro - 5H - dibenz[b,f] azepine - 3- 
acetic acid methyl ester, dissolved in 6 ml 
of acetic anhydride, are added dropwise with- 
in 15 minutes. After stirring for 2 hours at 70 
45 — 47°, the solution is mixed with 200 ml 
of water. It is allowed to stand for 2 hours 
and then extracted with ether. The ether 
solution is washed with 2N sodium carbonate 
solution and then concentrated by evapora- 75 
tion, whereby the 5 - formyl - 10,11 - di- 
hydro - 5H - dibenz[b,f] azepine - 3 - acetic 
acid methyl ester remains behind. M.P. 85 — 
S7° (from ether). 

The following is produced analogously: 80 
5 - formyl - « - methyl - 10 3 H - dihydro- 
5H - dibenz[b,f] azepine - 3 - acetic acid 
methvl ester (oil). 

c) 1.5 g of 5 - formyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 3 - acetic acid methyl 35 
ester are dissolved in 20 ml of freshly dis- 
tilled absolute tetrahydrofuran. Diboranc is 
introduced at —15 to —10° within 1 1/2 
hours. The diborane is produced from 1.05 g 
of sodium boron hydride and 5.9 ml of boron 90 
trifluoride etherate in 34.5 ml of diethylcnc 
glycol dimethvi ether according to Organic 
Reactions 13," 31 (1963). The solution is 
further stirred for 2 hours at 0° and then at 
— 10 to —5° carefully mixed with 3 ml of 95 
water. The mixture is rendered acid with 2N 
hydrochloric add and diluted with 75 ml of 
water. It is then extracted with ethyl acetate 
and the obtained organic phase washed with 
2N sodium carbonate solution. After 100 
evaporation of the ethyl acetate, the 5- 
methyl - 10,11 - dihydro [hi] azepine - 3- 
acctic acid methyl ester remains as a colour- 
less oil. 

The 5 - butyl - 10,11 - dihydro - 5H - di- 105 
bcnz[b,f] azepine - 3 - acetic acid methyl 
ester (oil) is produced analogously, starting 
with 1.8 g of 5 - butyryl - 10,11 - dihydro- 
5H - dibcnz[b,f] azepine - 3 - acetic acid 
methyl ester. 

Example 6 

5 - methyl - 10,11 - dihydro - 511 - dibenz- 
[b,f] azepine - 3 - acetic acid. 
A mixture of 24 g of 3-acetyI-5-methyl-10, 
ll-dihydro-5H-dibenz[b,f] azepine, 5 g of 115 
sulphur and 50 ml of morpholine is refluxed 
for 18 hours. After cooling, the reaction mix- 
ture is taken up in ethyl acetate and washed 1 
with 2N hydrochloric acid. The organic phase 
is concentrated by evaporation and the 120 
residue, which contains the 4 - (5 - methyl- 
10,11 - dihydro - 5H - dibenz[b,f] azepine- 
3 - thioacetyl) - morpholine, is refluxed with 
15 g of potassium hydroxide in 250 ml of 
absolute ethylene glycol for 4 1/2 hours. The 125 
reaction mixture is poured on to 1200 ml of 
water and extracted with ether. The aqueous- 
alkaline phase is made acid with 5N hydro- 
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chloric acid and extracted with ether. After 
evaporation of the solvent, the residue is 
recrystallised from cyclohexane. The obtained 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
5 [b,f] azepine - 3 - acetic acid melts at 140— 
141°. 

The starting material for the above 
example is produced as follows: 

3 - acetyl - 5 - methyl - 10,11 - dihydro- 
10 5H - dibenz[b,f] azepine. 

13 g of 3 - acetyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine are heated with 60 ml of 
methanol and 28 ml of methyl iodide in a 
bomb tube for 24 hours at 100°. The brown 
15 solution is concentrated by evaporation. The 
residue is taken up in methylene chloride, de- 
colorised with sodium thiosulphate, dried with 
sodium sulphate and concentrated by 
evaporation. The 3-acetyl-5-methyl-5H-di- 
20 benz[b,f] azepine remains behind as a 
yellowish oil, which does not crystallise and 
which can be directly further processed. 

Example 7 
10,11 - dihydro - 5H - dibenz[b,f]azepinc- 

25 3 - acetic acid. 

A mixture of 28.0 g of 3,5-diacetyM0,ll- 
dihyaro-5H-dibenz[b,f] azepine, 5.0 g of 
sulphur and 50 ml of morpholine is refiuxed 
for 18 hours. After cooling, the reaction mix- 

30 ture is taken up in ethyl acetate and washed 
with 2N hydrochloric acid. The organic 
phase is concentrated by evaporation and the 
residue, which contains the 4 - (5 - acetyl- 
10,11 - dihydro - 5H - dibenz[b,f] azepine- 

35 3 - thioacetyl) - morpholine, is refiuxed with 
35.0 g of potassium hydroxide in 350 ml of 
absolute ethylene glycol for 4 1/2 hours. The 
reaction mixture is poured on to 1200 ml of 
water and extracted with ether. The aqueous- 

40 alkaline solution is made acid with 5N hydro- 
chloric acid and extracted with ether. After 
evaporation of the solvent, the residue is 
recrystallised from benzene. The 10,11 - di- 
hydro - 5H - dibenz[b,f] azepine - 3 - acetic 

45 acid is contained as colourless crystals, which 
melt at 133—135°. 

7 - chloro - 10,11 - dihydro - 511 - dibenz- 
[b,f] azepine - 3 - acetic acid, M.P. 155 — 
157° (from benzene) is obtained analogously, 

50 starting with 3,5 - diacetyl - 7 - chloro - 10, 
11 - dihydro - 5H - dibenz[b,f] azepine (oil). 

The 3^ - diacetyl - 7 - chloro - 10,11 - di- 
hydro - 5H - dibenzfbfl azepine starting 
material produced as follows: 

55 a) 3 - chloro - 5 - acetyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine. 
A solution of 300 g (1.31 mol) of 3- 
chloro - 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine in 1000 ml of absolute benzene is 

60 mixed dropwise at 60—70° with a solution of 
125 g (1.59 mol) of acetvl chloride in 600 
ml of absolute benzene. The brown solution 
is refiuxed for 5 hours and, after cooling, it 
is mixed with 200 ml of water and stirred for 



1 hour at 20—25°. Tlie upper organic phase 65 
is separated, washed with dilured ammonia 
and brine and dried over sodium sulphate. 
After evaporation of the benzene, ihe residue 
is recrystallised from ethanol. The 3 - chloro- 
5 - acetyl - 10,11 - dihydro - 5H - dibenz- 70 
[b^f] azepine melts at 119—120°. 
b) 3^ - diacetyl - 7 - chloro - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepine. 
A suspension of 163.5 g (0.6 mol) of 3- 
chloro - 5 - acetyl - 10,11 - dihydro - 5H- 75 
dibenz[b,f] azepine in 850 ml of carbon di- 
sulphide is mixed at 40° with a few crystals 
of iodine and 135 g (1.72 mol) of acetyl 
chloride. 250 g (1.87 moi) of aluminium 
chloride are added within one hour and the 80 
mixture is then refiuxed for one hour. A 
further 125 g (0.94 mol) of aluminium 
chloride are now added and die brown sus- 
pension is refiuxed for 12 hours. After addi- 
tion, each time, of 66.6 g (0.5 mol) of 85 
aluminium chloride and 26.1 g (0.33 mol) of 
acetyl chloride, the suspension is boiled in 
each case for a further 24 hours. This process 
is repeated six times, so that the reaction 
mixture can be prepared after one week. The 90 
carbon disulphide is decanted and the brown 
resin remaining behind is triturated with 
diluted hydrochloric acid and ice, and sub- 
sequently extracted with ethyl acetate. The 
organic phase is washed with 2N sodium 95 
carbonate solution and brine, dried over 
sodium sulphate and concentrated by 
evaporation. The oily residue can be further 
used without purification. Analytically pure 
34 - diacetyl - 7 - chloro - 10,11 - dihydro - 100 
5H - dibenz[b,f] azepine is obtained by 
chromatography on 40 times the amount of 
silica gel. It is eluted with benzene/ether 1 : 1 
and exists as oil. 



Example 8 105 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - acetic acid. 
A solution of 10.0 g of 5 - methyl - 10,11- 
dihydro - 5H - dibenz [b^] azepine - 3- 
acetonirrile in 500 ml of chloroform and 50 110 
ml of abs. ethanol is saturated at 0 — 5° with 
hydrogen chloride and the solution, after stir- 
ring for 14 hours, is concentrated by evapora- 
tion at 20 — 25°. The oily imido ester hydro- 
chloride is refiuxed for one hour with 100 ml 115 
of ethanol and 30 ml of 5N sodium hydroxide 
solution. The ethanol is distilled off and the 
alkaline solution remaining behind is acidi- 
fied with 2N hydrochloric acid. The formed 
aqueous suspension is extracted with ethyl 120 
acetate and the organic phase then repeatedly 
extracted with 2N sodium carbonate solution. 
The sodium carbonate solutions are com- 
bined and acidified with 2N hydrochloric 
acid. The precipitated, pale yellow crystals 125 
are filtered by suction and recrystallised from 
cyclohexane. The 5 - methyl - 10,11 - di- 
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hydro - 5H - dibenz[b,f]azepine - 3 - acetic 
acid, M.P. 140—141° is obtained. 



Example 9 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 

5 [b,f]azepine - 2 - acetic acid. 

A mixture consisting of 5.2 g of 2 - acetyl- 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine, 2.1 g of sulphur and 6.1 g of 
morpholine is refluxed for 15 hours (bath 

10 temperature 150°). After cooling, the re- 
action mixture is taken up in benzene. The 
benzene solution is filtered through a layer 
of neutral aluminium oxide and the filtrate is 
concentrated by evaporation to dryness under 

15 11 Torr. The 4 - (5 - methyl - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepine - 2 - thio- 
acetyl) - morpholine remaining behind is re- 
fluxed widi 6 g of potassium hydroxide in 
100 ml of abs. ethylene glycol for 4 1/2 

20 hours. The reaction mixture is poured on to 
900 ml of water and extracted with ether. 
The aqueous-alkaline phase is made acid with 
concentrated hydrochloric acid and extracted 
with ether. The ether phase is washed with 

25 water, dried over magnesium sulphate and 
concentrated bv evaporation to dryness under 
11 Torn The 5 - methyl - 10,11 - dihydro- 
5H - dibcnz[b,f]azepine - 2 - acetic acid 
crystallises from ether/petroleum ether, M.P. 

30 121-123°. 

The stsrting materials for the above 
example are produced as follows: 

a) 5 - methvl - 10,11 - dihydro - 5H - di- 

benz [b,f] azepine - 2 - carboxaldoxime. 

35 A solution of 23.7 g of 5 - methyl - 10,11- 
dihydro - 5H - dibenz [b>f] azepine - 2- 
carboxaldehyde (M.P. 90—93°), 17.5 g of 
hydroxylamine-hydrochloride and 18 ml of 
pyridine in 200 ml of ethanol is refluxed for 

40 one hour. The solution is cooled and con- 
centrated to dryness under 11 Torr at 50°. 
The residue is mixed with 150 ml of water 
end extracted with ether. The ethereal solu- 
tion is extracted with water, dried over mag- 

45 nesium sulphate and concentrated under 11 
Torr, whereby the 5 - methyl - 10,11 - di- 
hydro - 5H - dibenz[b,f]azepine - 2 - carb- 
oxaldoxime crystallises out. Recrystallised 
from ether/petroleum ether, the substance 

50 melts at 148—150°. 

b) 2 - cyano - 5 - methyl - 10,11 - dihydro- 

5H - dibenz[b,f] azepine. 
A solution of 30.3 g of 5 - methyl -10,11- 
dihydro - 5H - dibenz[b,f]azepine - 2- 

55 carboxaldoxime in 180 ml of acetic anhydride 
is refluxed for 2 hours. The solution is then 
cooled and concentrated to dryness under 11 
Torr at 40°. The residue is dissolved in 
ethanol, the ethanolic solution boiled up with 

60 active charcoal and filtered. The filtrate is 
somewhat concentrated under 11 Torr and is 
left to stand at room temperature, whereby 
the 2 - cyano - 5 - methyl - 10,11 - dihydro- 



5H - dibenz[b,f]azepine slowly crystallises 
out, M.P. 120—122°. 65 
c) 2 - acetyl - 5 - methyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine. 
70 ml of absolute benzene are added to a 
Grignard solution consisting of 6 g of mag- 
nesium and 3.5 g of methyl iodide in 200 ml 70 
of ether. The Grignard solution is then mixed 
with a solution of 23.4 g of 2 - cyano - 5- 
methyl - 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine in 150 ml of ether. The mixture is 
then refluxed for 5 hours, cooled and 300 75 
ml of water end 300 ml of ether are then 
added, whereupon the mixture is refluxed for 

10 hours. The ether solution is then 
separated, washed with water, dried over 
magnesium sulphate and concentrated to dry- ©0 
ness under 11 Torr. The residue is dissolved 

in ether. The ether solution is filtered through 
a layer of neutral aluminium oxide and con- 
centrated under 11 Torr. The 2 - acetyl - 5- 
methyl - 10,11 - dihydro - 5H - dibenz[b,fl- 85 
azepine crystallises from ei her/petroleum 
ether, MP. 80— S3°. 

Example 10 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 

[b,f]azepine - 2 - acetic acid. 90 
2 g of 5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepine - 2 - acetamide are re- 
fluxed with 9 g of potassium hydroxide in 
60 ml of n-butanol for one hour. The solu- 
tion is then concentrated under 0.1 Torr at 95 
60°, and the residue is dissolved in water. 
The aqueous solution is extracted with ether, 
separated rnd acidified with concentrated 
hydrochloric acid. The precipitated oil is 
extracted with ether. The ether solution is 100 
washed with water, dried ever magnesium 
sulphate and concentrated to dryness under 

11 Torr. The residue is crystallised from 
ether/petroleum ether. The 5 - methyl - 10, 

11 - dihydro - 5H - dibenz [b,f] azepine - 2- 105 
acetic acid melts at 121 — 123°. 

The starting mcterial for the above 
example is produced as follows: 

5 - methyl - 10,11 - dihydro - 5H - di- 
benz [b,f] azepine - 2 - acetamide. HO 

A solution of 5 g of 5 - methyl - 10,11- 
dihydro - 5H - dibenz [b,f] azepine - 2- 
acetonitrile (M.P. 70—71°) in 50 m! of 
acetone and 10 ml of water is mixed at 20° 
with 6 ml of 30% aqueous hydrogen peroxide 115 
solution and subsequently with 2 ml of 2N 
sodium hydroxide solution. The reaction solu- 
tion is heated for 20 minutes at 50°, whereby 
evolution of oxygen occurs. A further 6 ml 
of 30% hydrogen peroxide solution and 2 ml 120 
of 2N sodium hydroxide solution are added 
and the mixture is heated for a further 4 
hours at 50°. The reaction solution is then 
concentrated to dryness under 11 Torr at 
50°. The residue is dissolved in methanol. 125 
The methanolic solution is boiled up with 
active charcoal and filtered. The filtrate is 
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concentrated somewhat under 11 Torr, where- 
by the 5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepine - 2 - acetamide crystal- 
lises out, M.P. 140—142°. 

5 Example 11 

5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b^f] azepine - 2 - acetic acid. 
To a solution of 75 g of potassium 
hydroxide in 500 ml of n-butanol are added 

10 16 g of 5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 2 - acetonitrile. The 
mixture is refluxcd for 2 hours, cooled and 
concentrated by evaporation to dryness under 
0.01 Torr at 60°. The residue is dissolved in 

15 1500 ml of water. The aqueous solution is 
extracted three times with 300 ml of ether 
each time, separated and acidified at 5° 
with 2N hydrochloric acid. The precipitated 
oil is extracted with ether. The ether solu- 

20 tion is separated, washed with water, dried 
with magnesium sulphate and concentrated 
by evaporation to dryness under 11 Torr. 
The residue is crystallised from ether/ 
petroleum ether. The 5 - methyl - 10,11 - di- 

25 hydro - 5H - dibenz[b,f]azeDine - 2 - acetic 
add melts at 121 — 123°. 
The following is produced analogously: 
7 - chloro - 5 - methyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 2 - acetic acid, 

30 M.P. 175—187° (from ethyl acetate/ 
petroleum ether) is obtained, starting with 
10 g of 7 - chloro - 5 - methyl - 10,11 - di- 
hydro - 5H - dibenz[b,f] azepine - 2 - aceto- 
nitrile, M.P. 117—119°. 

35 Example 12 

5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - acetic acid. 
A mixture of 13 g of 5 - methyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine - 3- 

40 acetonitrile, 15 g of potassium hydroxide and 
250 ml of absolute ethylene glycol is rcfluxed 
for 4 1/2 hours. The reaction mixture is 
poured on to 1200 ml of water and ex- 
tracted with ether. The aqueous-alkaline 

45 phase is made acid with 5N hydrochloric acid 
and extracted with ether. After evaporation 
of the solvent, the residue is recrystallised 
from cydohexane. The obtained 5 - methyl- 
10,11 - dihydro - 5H - dibenz[b,f]azepine- 

50 3 - acetic acid melts at 140—141°. 

Example 13 
2 - (5 - methyl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 2) - butyric acid. 
A solution of 14.8 g of 5 - methyl - 10,11- 
55 dihydro - 5H - dibenzfb/] azepine - 2 - acetic 
acid ethyl ester in 50 ml of hexamethyl 
phosphoric acid triamide is added at 40° 
under nitrogen to a suspension of 2.5 g of 
sodium hydride/mineral oil (1 : 1) in 80 ml 
60 of hexamethyl phosphoric acid triamide. The 
mixture is stirred for 45 minutes at 50° 
and cooled to 30°, whereupon 7.8 <? of ethvl 



iodide are added dropwise. The mixture is 
then stirred for 10 hours at 60°, cooled and 
is poured on to 1000 ml of ice water. The 65 
mixture is extracted four times with 300 mi 
of ether each time. The ether extracts are 
washed with water, dried over sodium 
sulphate and concentrated by evaporation 
under 11 Torr. The residue which, as start- 70 
ing material for the actual saponification, 
contains the 2 - (5 - methyl - 10,11 - di- 
hydro - 5H - dibenz[b,f] azepine - 2) - butyric 
add ethyl ester, is dissolved in 300 ml of 
ethanoi and 100 ml of 2N sodium hydroxide 75 
solution. The solution is remixed for 3 hours 
and concemrated to dryness under 11 Torr. 
The residue is dissolved in 500 ml of water, 
the aqueous solution is extracted with 100 ml 
of ether, separated and addified with 2N 80 
hydrochloric add. The predpitated oil is ex- 
tracted with ethyl acetate. The ethyl acetate 
solution is washed with water, dried over 
magnesium sulphate and is concentrated to 
dryness under 11 Torr. The residue, an oil, 85 
is chromatographed on 30 g of silica gel. The 
fractions, 4 — 6, eluted with benzene/ethyl 
acetate (2: 1), are combined and concentrated 
by evaporation to dryness under 11 Torr. 
The residue is crystallised from ether/ 90 
petroleum ether. The 2 - (5 - methyl - 10 
11 - dihydro - 5H - dibenz[b,f] azepine - 2V 
butyric acid melts at 108 — 113°. 

The starting material for the above given 
example is produced as follows: 95 

5 - methyl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 2 - acetic acid ethyl ester. 

A solution consisting of 32 g of 5 - methyl- 
10,11 - dihydro - 5H - dibenz[b^fjazepine- 
2 - acetic acid in 120 ml of IN sodium 100 
hydroxide solution is concentrated by 
evaporation to dryness under 11 Torr at 
50°. The residue is mixed with 100 ml of 
absolute benzene and the solution is again 
concentrated by evaporation to dryness under 105 
11 Torr at 50°. The residue is dissolved in 
350 ml of absolute dimethyl formamide. The 
solution is mixed at 40° with 18.5 g of 
diethyl sulphate. After 15 minutes, a further 
5 g of diethyl sulphate are added, the mix- 110 
ture is stirred for 30 minutes at 40° and is 
poured on to ice water. The precipitated oil 
is extracted with ether. The ether solution is 
extracted with IN sodium carbonate solu- 
tion and then with water, is separated, dried 115 
over magnesium sulphate and concentrated 
under 11 Torr at 40°. The residue is dis- 
tilled in high vacuum. The 5 - methvl - 10, 
11 - dihydro - 5H - dibenz[b,f] azepine - 2- 
acetic acid ethyl ester boils at 170°/0.001 120 
Torr. 

Example 14 
10,11 - dihydro - 5H - dibenz[b,f]azepine- 
3 - acetic add. 
8.8 g of 5 - acetyl - 10,11 - dihydro - 5H- 125 
dibcnz[b,f] azepine - 3 - acetic acid are re- 
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fluxed with 8 g of potassium hydroxide in 
120 ml of ethylene glycol for 8 hours under 
nitrogen. After cooling, the mixture is mixed 
with water, acidiiied with 2N hydrochloric 

5 acid and extracted with ethyl acetate. The 
organic phase is concentrated by evaporation 
and the crystals remaining behind are re- 
crystallised from benzene, whereby the 10,11- 
dihydro - 5H - dibenz[b,fj azepine - 3- 

10 acetic acid, ALP. 133— 135°, is obtained. 

The 10,11 - dihydro - 5H - dibcnz[b,f]- 
azepine - 3 - acetic acid, ALP- 133—135°, 
is obtained analogously, starting with 5- 
butyry! - 10,11 - dihydro - 5H - dibenz[b,fl- 

15 azepine - 3 - acetic acid (colourless oil). 

The 7 - chloro - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 3 - acetic add, ALP. 

155 157° (from benzene), is obtained 

analogously, starting with 4.5 g of 7 - chloro- 

20 5 - acetyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - acetic acid, ALP. 128— 
129°. 

a - methyl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 3 - acetic acid, ALP. 
25 129 — 135°, is obtained analogously, starting 
with 2.0 g of <x - mcthvl - 5 - acetyl - 10,11- 
dihvdro - 5H - dibenz[b,f] azepine - 3 - acetic 
acid, ALP. 153—154°. 
The starting materials for the above process 
30 can be produced as follows: 

a) 5 - acetyl - 10,11 - dihydro - 5H - di- 

benz[b^f] azepine - 3 - carboxylic acid. 
83.5 g of 3,5-diacetyl-10,ll-dihydro-5H- 
dibenz[b,f]azepine (cf. Helv. Chim. Acta 44, 

35 753—762, especially 761 (1961)) are dis- 
solved in 750 ml of dioxane and, while stir- 
ring, 375 ml of 17.8# aqueous sodium 
hypochlorite solution are added dropwise at 
0° within 30 minutes. The reaction mixture 

40 is stirred firstly for 30 minutes at 0° and 
then for 2 hours at room temperature, where- 
upon die dioxane is evaporated off under 
vacuum. The aqueous phase remaining be- 
hind is washed with ether and then acidified 

45 with concentrated hydrochloric acid. The pre- 
cipitated resin is taken up in sodium 
hydrogen carbonate solution, the solution is 
filtered and acidified with dilute hydrochloric 
acid. The precipitated crystals ?re filtered 

50 under suction, dried and recrystallised from 
acetone. The thus obtained 5 - acetyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine - 3- 
carboxylic acid melts at 197—198°. 
The following is obtained analogously: 

55 5 - acetyl - 7 - chloro - 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 3 - carboxylic 
add, ALP. 264—266° (from ether/petroleum 
ether) is obtained, starring with 62.7 g of 
3,5 - diacetyl - 7 - chloro - 10,11 - dihydro- 

60 5H - dibenz[b,f] azepine. 

b) 5 - acetyl - <x - methyl - 10,11 - dihydro- 

5H - dibenz[b,f] azepine - 3 - methanol 
A suspension of 56.0 g of 3,5 - diacetyl- 
10,11 - dihydro - 5H - dibenz[b,f] azepine 
65 in 300 ml of absolute methanol is mixed with 



10 g of sodium boron hydride at 5 — 10° 
within one hour. The mixture is mixed for 

2 hours in the ice bath and for 2 hours at 
20—25°, is poured on to ice cold 2N hydro- 
chloric acid and extracted with ethyl acetate. 70 
The 5 - acetyl - <r - methyl - 10,11 - dihydro- 

5H - dibenz[b,f]azepinc - 3 - methanol is 
obtained as colourless oil. 

The 5 - formvl - « - methyl - 10,11 - di- 
hvdro - 5H - dibenz[b,f] azepine - 3- 75 
methanol (3 - (1 - hydroxyethyi) - 10,11- 
dilrydro - 5H - dibenz[b,f] azepine - 5- 
carboxa!deh}'de) is analogously obtained as 
hygroscopic crystals, M.P. 111—113°, start- 
ing from 3-acetyl-5-formyI-10,ll-dihydro- 80 
5H-dibenz [b,f ] azepine. 

3 - (1 - bromethyl) - 5 - acetyl - 10,11- 
dihydro - 5H - dibenz[b,f] azepine. 

15 g of the above reduction product are 
dissolved in 150 ml of chloroform snd mixed, 85 
while cooling with ice, with 35 ml of phos- 
phorus tribromide in 50 ml of chloroform 
within 40 minutes at 0 — 5°. The mixture 
is stirred for 8 hours at 20—25° and then 
poured on to ice water. The 3 - (1 - brom- 90 
ethyl) - 5 - acetyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine is obtained as colourless 

011 after extraction of the mixture with 
chloroform and washing of the organic phase 
with 2N sodium hydrogen carbonate solu- 95 
tion. 

5 - acetyl - « - methyl - 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 3 - ecetonitrile. 

10 g of the above bromine compound are 
stirred under nitrogen with 5 g of potassium 100 
cyanide in 100 ml of dimethyl sulphoxide for 
4 hours at 40 — 50°. The reaction mixture is 
then poured on to water and extracted with 
ether. The organic phase is concentrated by 
evaporation, whereby the 5 - acetyl - «- 105 
methyl - 10,11 - dihydro - 5H dibenz[b,f]- 
azepine - 3 - acetonitrile remains behind as 
a colourless oil and, in a known manner, it 
is then hydrolysed to give 5 - acetyl - 
methyl - 10,11 - dihydro - 5H - dibenz[b,f]- HO 
azepine - 3 - acetic add. 
c) 5 - acetyl - 10,11 - dihydro - 5H - di- 
benze[b,f] azepine - 3 - carboxylic acid 
methyl ester. 

162.0 g of 5 - acetyl - 10,11 - dihydro- 115 
5H - dibenz[b,f] azepine - 3 - carboxylic 
acid are rcfluxed with 6.0 g of p-toluenc 
sulphonic acid in 1500 ml of methanol for 
14 hours. After evaporating off the methanol, 
the residue is taken up in ethyl acetate and 120 
is extracted three times with 2N sodium 
carbonate solution. The organic phase is con- 
centrated by evaporation and the 5 - acetyl- 
10,11 - dihydro - 5H - dibcnz[b,f]azepine- 

3 - carboxylic add methyl ester, M.P. 122— 125 
124°, is thus obtained. t 

5 - acetyl - 7 - chloro - 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 3 - carboxylic 
add methyl ester, M.P. 13<^132° (from 
methanol) is obtained, starting with 18.5 g of IW 
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5 - acetyl - 7 - chloro - 10,11 - dihydro- 
5H - diben2[b,f]azepine - 3 - carboxylic 
acid, M.P. 264—266°. 

d) 5 - acetyl - 10,11 - dihydro - 5H - di- 
5 benzodiazepine - 3 - methanol. 

40 g of the above methyl ester in 400 ml 
of freshly distilled absolute tetrahydrofuran 
are mixed in portions, with a suspensaon of 
10.4 g of lithium aluminium hydride in 100 

10 ml of absolute tetrahydrofuran at —70° with- 
in 30 minutes. The mixture is stirred for 
2 hours at —70° and then mixed at —50 to 
—70° with 10 mi of ethyl acetate and, follow- 
ing this, with 50 ml of saturated ammonium 

15 chloride solution. The mixture is heated at 
10—20° and extracted with ethyl acetate. 
The organic phase is washed with 2N sodium 
carbonate solution, dried and concentrated 
by evaporation. The residue of crude 5- 

20 acetyl - 10,11 - dihydro - 5H - dibenz[b,f]~ 
azepine - 3 - methanol is recrystallised from 
benzene, M.P. 118—120°. 

5 - acetyl - 7 - chloro - 10,11 - dihydro- 
5H - dibenz[b^f] azepine - 3 - methanol is 

25 obtained, starting with 11.4 g of 5 - acetyl- 
7 - chloro - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - carboxylic acid methyl 
ester, M.P. 130—132°. 

e) 3 - bromomethyl - 5 - acetyl - 10,11- 
30 dihydro - 5H - dibenz[b,f] azepine. 

30 g of the above reduction product are 
dissolved in 300 ml of chloroform and mixed, 
while cooling with ice, at 0—5° with 70 
ml of phosphorus tribromide in 100 ml of 

35 chloroform within 40 minutes. The mixture 
is stirred for 8 hours at 20—25° and is 
then poured on to ice water. The 3 - bromo- 
methyl - 5 - acetyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine is obtained as white 

40 crystals, M.P. 106—107° (from ether) after 
extraction of the mixture with chloroform 
and washing of the organic phase with 2N 
sodium hydrogen carbonate solution. 

f) 5 - acetyl - 10,11 - dihydro - 5H - di- 
45 benz[b,f] azepine 3 - acetonitrile. 

20 g of the above bromine compound are 
stirred under nitrogen with 10 g of potas- 
sium cyanide in 200 ml of dimethyl sulph- 
oxide for 4 hours at 40—50°. The reaction 

50 mixture is then poured on to water and ex- 
tracted with ether. The organic phase is con- 
centrated by evaporation, whereby the 5- 
acetyl - 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine - 3 - acetonitrile remains behind as 

55 white crystals, M.P. 97—100° (from 
benzene/petroleum ether). 

5 - acetyl - 7 - chloro - 10,11 - dihydro- 
5H - dibenz[b,f] azepine - 3 - acetonitrile, 
M.P. 112 — 114° (from benzene/petroleum 

60 ether) is obtained, starting with 8 g of 3- 
bromomethyl - 5 - acetyl - 7 - chloro - 10,11- 
dihvdro[b^] azepine. 

g) 5 - acetyl - 10,11 - dihydro - 5H - di- 

benz[b,f] azepine - 3 - acetic acid. 
65 13.8 g of 5 - acetyl - 10,11 - dihydro - 511- 



dibenzlb,f] azepine - 3 - acetonitrile are 
dissolved in 60 ml of absolute ethanol and 
300 ml of chloroform. The solution is 
saturated at 0—10° with hydrogen chloride 
and is stirred for 8 hours at 20—25°. After 70 
evaporating off the solvent, the residue is 
taken up in 120 ml of dioxcne and 20 ml 
of water and is stirred for 3 hours at 40°. 
The solution is then concentrated by evapora- 
tion and the residue divided between ethyl 75 
acetate and 2N sodium hydrogen carbonate 
solution. The organic phase is dried and con- 
centrated by evaporation. The obtained oily 
ethyl ester is stirred with 100 ml of ethanol 
and 30 ml of 2N sodium hydroxide solution 80 
for 16 hours at 20—25° After evaporating 
off the ethanol, the basic suspension is washed 
twice with ether and is made acid with 2N 
hydrochloric acid. The pale crystals are 
filtered by suction and recrystallised from 85 
ethyl acetate/petroleum ether, whereby the 
5 - acetyl - 10,11 - dihydro - 5H - djbenz- 
[bj] azepine - 3 - acetic acid, M.P. 163— 
165°, is obtained. 

5 - acetyl - 7 - chloro - 10,11 - dihydro- 90 
5H - dibenz[b,f] azepine - 3 - acetic acid, 
M.P. 128 — 129° (from benzene) is obtained 
analogously, starting with 6.9 g of 5 - acetyl- 
7 - chloro - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - acetonitrile, M.P. 112— 95 
114°. 

Example 15 
10,11 - dihydro - 5H - dibenz[b,f]azepine- 
2 - acetic acid. 

1.37 g of 5 - benzyl - 10,11 - dihydro- 100 
5H - dibenztbfl azepine - 2 - acetic acid 
are dissolved in 40 ml of absolute methanol 
and, after addition of 0.25 g of palladium 
charcoal (catalyst 10% Pd), hydrogenated at 
room temperature and under normal pres- 105 
sure. The hydrogenation is finished after 15 
minutes. The mixture is filtered and the 
filtrate concentrated by evaporation under 11 
Torr at 40°. The residue is crystallised from 
ether/petroleum ether. The 10,11 - dihydro- 110 
5H - dibenz [b^] azepine - 2 - acetic acid 
melts at 155—158°. 

The starting material for the above 
example is produced as follows: 

5 - benzyl - 10,11 - dihydro - 5H - di- 115 
benz[b,f] azepine - 2 - acetic add. 

4 g of 5 - benzyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 2 - acetonitrile, M.P. 
96 — 98°, are refluxed with 6 g of potassium 
hydroxide in 40 ml? of butanol for 7 hours. 120 
The solution is cooled and then concentrated 
under 0.1 Torr at 60—70°, whereby the 
residue is dissolved in water. The aqueous- 
alkaline solution is extracted with ether, 
separated and acidified with 2N hydrochloric 125 
acid. The precipitated oil is extracted with 
ether. The ethereal solution is washed with 
water, dried over magnesium sulphate and 
concentrated by evaporation. The residue, a 
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yellow oil, crystallises from ether. The 5- 
bcnzyl - 10,11 - dihydro - 5H - dibenz[b,f]- 
azepine - 2 - acetic acid melts at 138—139°. 

Example 16 
5 5 - methyl - 10,11 - dihydro - 5H - dibcnz- 
[b,f]azepine - 3 - acetic acid. 
7.0 g of 10,ll-dihydro-5H-dibenz[b,f]- 
azepin - 3 - acetic acid are heated with 14 
ml of methyl iodide and 70 ml of chloroform 
10 in a closed tube at 100° for 24 hours. The 
brown reaction solution is decolourised with 
sodium thiosulphate solution and concen- 
trated by evaporation. After recrystallising 
from cyclohexanc, the obtained 5 - mcthyl- 
15 10,11 - dihydro - 5H - dibenz[b,f]azepinc- 
3 - acetic acid melts at 140—141°. 

Example 17 
5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f]azepine - 3 - acetic acid. 

20 14.0 g of 10,11 - dihydro - 5H - dibcnz- 
[b,f] azepine - 3 - acetic acid rre heated wuh 
70 ml of methanol and 2S ml of methyl 
iodide in a closed tube at 100° for 24 hours. 
The brown solution is concentrated by 

25 evaporation and the residue is dissolved in 
methylene chloride. The solution is de- 
colourised with sodium thiosulphate solution 
and then extracted with 2N sodium carbonate 
solution. The aqueous alkaline phase is acidi- 

30 fied with 2N hydrochloric acid and the 5- 
methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 3 - acetic acid precipitates. 
The organic phase is concentrated by 
evaporation and the 5 - methj'l - 10,11 - di- 

35 hvdro - 5H - dibenz[b,f] azepine - 3 - acetic 
acid mcthvl ester, which is obtained as 
residue, is boiled with 2C0 ml of ethanol and 
40 ml of 2N sodium hydroxide solution for 
15 minutes. After concentrating the solution 

40 by evaporation and acidifying the residue, the 
principal amount of 5 - methyl - 10,11 - d:- 
hvdro - 5H - dibcnzrb,fl azepine - 3 - acetic 
acid is obtained, M.P. 140—141°, rftcr re- 
crystallisation from cyclohevane. 

45 Example 18 

7 - chloro - 5 - methyl - 10,11 - dihvdro- 
5H - dibenz[b,f]azepine - 3 - acetic acid. 

16.0 r of 7 - chloro - 10,11 - dihydro- 
5H - dibcnz[b,f] azepine - 3 - acetic acid 

50 are heated with 70 ml of methanol ?nd 2S ml 
of methvl iodide at 100° in a closed tube 
for 24 hours. The brown solution is con- 
centrated by evaporation and the residue is 
dissolved in methvlcne chloride. The solu- 

55 tion is decolourised with sodium thiosulphate 
solution and then extracted with 2N sodium 
carbonate solution. The aqueous, alkaline 
phase is acidified with 2N hydrochloric acid, 
whereby 7 - chloro - 5 - methyl - 10,11- 

60 dihvdro - 5H - dibenz[b,f]azepine - 3- 
acetic acid precipitates. The organic phase is 
concentrated by evaporation and the 7- 



chloro - 5 - methyl - 10,11 - dihydro - 5H- 
dibcnz[b,f] azepine - 3 - acetic acid methyl 
ester obtained as residue is cleared of im- 65 
purities by being added to a mixture of 80 
ml of acetic anhydride and 40 ml of formic 
add, which has been previously stirred for 
one hour at 40°, and stirred for 8 hours 
at 20—25°. Two hours after the addition of 70 
100 ml of water, the mixture is extracted with 
ethyl acetate, washed with 2N sodium car- 
bonate solution and concentrated by evapora- 
tion. The residue is chromatographed on 30 
times the amount of silica gel. The 7 - chloro- 75 
5 - methyl - 10,11 - dihydro - 5H - dibcnz- 
[b,f] azepine - 3 - acetic acid methyl ester 
is clutcd with benzene and boiled with 200 
ml of ethanol and 40 ml of 2N sodium 
hydroxide solution for 15 minutes. After con- 80 
centrating the solution by evaporation and 
acidifying the residue, the principal amount 
of 7 - chloro - 5 - methyl - 10,11 - dihydro- 
5H - dibenz[b,f]azepine - 3 - acetic acid is 
obtained, M.P. 156—158° (frcm ether/ 85 
petroleum ether). 

Example 19 
2 - (5 - methyl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 2) - propionic acid 

A mixture of 5.5 g of methyl - (5- 90 
methyl - 10,11 - dihydro - 5H - dibenz[b,f ]- 
azepine - 2) - malonic acid diethyl ester, 
3.5 g of potassium hydroxide, 12 ml of water 
and 40 ml of n-butanol is refluxed for 4 
hours to boiling. The mixture is then con- 95 
centrated to dryness under 11 Torr and the 
residue is dissolved in 500 ml of water. The 
aqueous solution is extracted with ether, 
separated and acidified with 2N hydrochloric 
acid. The precipitated oil is extracted with 100 
ether. The ether solution is washed with 
water, dried over magnesium sulphate and 
concentrated by evaporation under 11 Torr. 
The residue is crystallised twice from ethyl 
acetate, whereby the 2 - (5 - methyl - 10,11- 105 
dihydro - 5H - dibenz[b,f] azepine - 2> 
propionic acid M.P. 153—157° is obtained. 

2 - (5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 2) - butyric acid, M.P. 
108—113° (from ether/petroleum ether) is 110 
obtained analogously, starting with 10 g of 
ethyl - (5 - methvl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 2) - malonic acid di- 
ethyl ester (oil). 

The starting materials are produced as no 
follows: 

a) 5 - mcthvl - 10,11 - dihydro - 5H - di- 
benz[b,f] azepine - 2 - malonic acid di- 
ethyl ester. 

A mixture of 11.8 g of 5 - methyl - 10,11- 120 
dihvdro - 5H - dibenz[b,f]azepin - 2 - acetic 
acid ethyl ester (see example 13) and 37 ml 
of diethyl carbonate is heated ar 80°. A 
solution of 1.32 g of sodium in 60 ml of 
absolute ethanol is added dropwise at 80 . 125 
The cthano! is then distilled off from the 
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reaction mixture. The bath temperature is 
then slowly increased to 220° and a further 
30 ml of diethyl carbonate are added. 20 ml 
of diethyl carbonate are distilled off during 
5 ca. 1/2 hour. The contents of the flask are 
cooled and neutralised with a mixture of 

6.4 ml of glacial acetic acid and 110 ml of 
ice water. The mixture is extracted twice, 
each time with 100 ml of ether, and the 

10 ether solution is washed with IN potassium 
bicarbonate solution and water, dried over 
sodium sulphate and concentrated under 11 
Torr. The residue, a yellow oil, is distiUed 
in high" vacuum. The 5 - methyl - 10,11- 

15 dihydro - 5H - dibenz [b,f] azepine - 2- 
malonic acid diethyl ester boils at 190 — 
195°/0.001 Torr. 

b) Methyl - (5 - methyl - 10,11 - dihydro- 
5H - dibenz [bflazepine - 2) - malonic 
20 acid diethyl ester. 

0. 5 g of sodium are dissolved in 80 ml of 
absolute ethanol. The solution is heated at 
50° and is mixed with a solution of 5.9 g 
of 5 - methyi - 10,11 - dihydro - 5H - di- 

25 benz[b,f]azepine - 2 - malonic acid diethyl 
ester in 15 ml of absolute ethanol. The mix- 
ture is stirred for 1/2 hour at 50° and then 

3.5 g of methyl iodide are quickly added 
dropwise. The reaction mixture is then re- 

30 fluxed, while stirring, for 4 hours and is 
again mixed with 3.5 g of methyl iodide. 
After refluxing for a further 2 hours, the 
reaction mixture is concentrated by evapora- 
tion under 11 Torr. The residue is dissolved 

35 in 70 ml of ether. The ether solution is 
washed with, in each case, 10 ml of 10% 
sodium bisulphite solution and water, is dried 
over sodium sulphate and concentrated by 
evaporation under 11 Torr. The methyl - (5- 

40 methyl - 10,11 - dihydro - 5H - dibenz [b,fj- 
azepine - 2) - malonic acid diethyl ester is 
obtained as yellow oil. 

Ethyl - (5 - methyl - 10,11 - dihydro - 5H- 
dibenz[b,f] azepine - 2) - malonic acid di- 

45 ethyl ester (oil) is obtained analogously, start- 
ing with 6.3 g of 5 - methyl - 10,11 - di- 
hydro - 5H - dibenz[b,f] azepine - 2 - malonic 
acid diethyl ester and ethyl iodide. 

Example 20 

50 5 - methyl - 10,11 - dihydro - 5H - dibenz- 
[b,f] azepine - 2 - acetic acid sodium 
salt. 

A solution of 13.4 g of 5 - methyl - 10,11- 
dihydro - 5H - dibenz [b/] azepine - 2 - acetic 

55 acid in 50 ml of IN sodium hydroxide solu- 
tion is concentrated by evaporation to dry- 
ness at 50° under 11 Torr. The residue, a 
yellow oil, is crystallised from ethyl acetate. 
The 5 - methyl - 10,11 - dihydro - 5H- 

60 dibenz[b,f]azepine - 2 - acetic acid sodium 
salt melts at 192—194°. 

WHAT WE CLAIM IS: — 

1. A compound of the formula I 



r 

-CH-CO-OH 



R 2 



CO 



wherein 55 
Ri represents hydrogen or a lower alkyl group 

with at most 3 carbon atoms, 
R 2 represents hydrogen or a lower alkyl group 

with at most 4 carbon atoms, 
R 3 represents hydrogen or chlorine, or a 70 

pharmaceutically acceptable salt thereof 

with an organic or inorganic base. 

2. 5 - Methyl - 10,11 - dihydro - 5H- 
dibenzfbfl azepine - 3 - acetic add or a 
pharmaceutically acceptable salt thereof with 75 
an organic or inorganic base. 

3. 10,11 - Dihydro - 5H - dibenz[b,f]- 
azepine - 2 - acetic acid or a pharmaceutically 
acceptable salt thereof with an organic or 
inorganic base. gQ 

4. 5 - Methyl - 10,11 - dihydro - 5H- 
dibenz[b,f]azepinc - 2 - acetic acid or a 
pharmaceutically acceptable acid addition salt 
thereof with an organic or inorganic base. 

5. - Dimethyl - 10,11 - dihydro - 5H- 85 
dibenz[b,f] azepine - 2 - acetic acid or a 
pharmaceutically acceptable addition salt 
thereof with an organic or inorganic base. 

6. 5 - Methyl - 7 - chloro - 10,11 - di- 
hydro - 5H - dibenz [bfl azepine - 2 - acetic 90 
acid or a pharmaceutically acceptable salt 
thereof with an organic or inorganic base. 

7. Process for the production of compounds 
having the formula I as defined in claim 1 
and their pharmaceutically acceptable salts 95 
with bases, which comprises subjecting a 
compound having the formula II 



*3 




-CH-CN 
— H 



(II) 

wherein R x and R 3 have the meaning given in 

claim 1 and 100 
R/ represents hydrogen, a lower alkyl group 
having at most 4 carbon atoms, a lower 
alkanoyl group having at most 4 carbon 
atoms or a benzyl group, 
to alcoholysis with a lower alkanol having 105 
at most 6 carbon atoms, hydrolysing an ob- 
tained lower alkyl ester in an acid or alkaline 
medium and, when required, liberating the 
free carboxylic acid from a salt thereof with 
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a base thus produced, and/or converting a 
free carboxvlic acid or a salt thereof with a 
base thus obtained into, or into another* 
pharmaceutically acceptable salt thereof with 

3 8. Process for the production of compounds 
having the formula I as defined in claim 1 
and their pharmaceutical!}' acceptable salts 
with bases, which comprises hydrolysing, in 
an add or alkaline medium, a compound 
having the formula III 



15 



20 



25 



30 



35 



40 



45 



XCCt 



I 1 



R 2 » 



(III) 



wherein R t and have the meanings given 

in claim 1, 
R«" represents hydrogen, a lower alkyl group 

having at most 4 carbon atoms, or a 

lower alkanoyl group having at most 4 

carbon atoms, and 
X represents a group which can be hydrolysed 

to a carboxyl group 
and, when required, liberating the free carb- 
oxylic acid from a salt thereof with a base 
thus produced, and/or converting a free 
carboxylic acid or a salt thereof with a base 
thus obtained into, or into another, 
pharmaceutically acceptable salt thereof with 
a base. 

9. Process as claimed in claim 8 wherein 
X represents a cyano, carboxylic acid imido 
ester, carboxylic acid ester or carbamoyl 
group or a thiocarbamoyl group optionally 
mono- or di-alkyl substituted at the nitrogen 
atom, whereby in the case of di-substitution, 
the alkyl groups may be bound by way of an 
oxvgen atom. 

10. Process for the production of com- 
pounds having the formula I as defined in 
claim 1, but wherein R 2 may represent a 
hydrogen atom only and their pharmaceutic- 
ally acceptable salts with bases which com- 
prises hydrolysing a compound having the 
formula V 



xoalf 



•CC-CH 



00 



wherein R/" represents an alkanoyl group 
having at most 4 carbon atoms, and 

R t and R have the meanings given in claim 
1 



and, when required, liberating the free carb- 
oxylic acid from a salt thereof with a base 
thus produced, and/or converting a free carb- 
oxylic acid or a salt thereof with a base thus 
obtained into, or into another, pharmaceutic- 
ally acceptable salt thereof with a base. 

11. Process for the production of com- 
pounds having the formula I as defined in 
claim 1, but wherein K 2 may represent a 
hydrogen atom only and their pharmaceutic- 
ally acceptable salts with bases which com- 
prises reacting a compound having the 
formula VI 



•CH-00-OR^ 
H 



(VI) 



wherein Rj and R» have the meanings given 

in claim 1 and 
R/ represents hydrogen, a lower alkyl group 

having at most 6 carbon atoms or a 

benzyl group, 
with a saturated solution of a hydrohalic acid 
at an elevated temperature 
or, when R/ represents a benzyl group, with 
catalytically activated hydrogen and, when 
required, converting a free carboxylic acid 
thus obtained into a pharmaceutically accept- 
able salt thereof with a base. 

12. Process for the production of com- 
pounds having the formula I as defined in 
claim 1 but wherein R 2 may not represent 
a hydrogen atom and their pharmaceutically 
acceptable salts with bases which comprises 
reacting a compound having the formula 
VII 




(VII) 

wherein R, and R s have the meanings given 
in claim 1 with a reactive ester of a lower 
alkanol having at most 4 carbon atoms, and, 
when required, converting a free carboxylic 
acid thus obtained into a pharmaceutically 
acceptable salt thereof with a base. 

13. Process for the production of com- 
pounds having the formula I as defined in 
claim 1, but wherein Ri may represent an 
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alkyl group having at most 3 carbon atoms 
only and their pharmaceuticaliy acceptable 
acid addition salts with bases, which com- 
prises reacting a compound having the 
5 formula VIII 



>-C-A 1 



R 2 



-H 



(VIII) 

wherein R/ represents an alkyl group having 

at most 3 carbon atoms 
A! represents a lower alkoxycarbonyl group 
10 (— -CO— O— alkyl) having at most 6 
carbon atoms, or a cyano group, and 
A ± represents a lower alkoxycarbonyl group 
having at most 6 carbon atoms, a lower 
alkoxalyl group ( — CO — CO — O — alkyl) 
15 group having at most 7 carbon atoms 
or a cyano or acetyl group, and 
R 2 and R3 have the meaning given in claim 

with an alkali metal hydroxide in an organic 

20 or organic-aqueous medium or, when neither 
A! nor A 2 represents a cyano group, with 
an alkali metal alkanolate in an anhydrous 
medium or, when A;, does not represent an 
acetyl group, with a mineral acid in an 

25 organic aqueous medium, liberating the free 
dicarboxylic acid from any salt thereof ob- 
tained on use of an alkali metal hydroxide 
and heating said dicarboxylic acid until the 
equimolar amount of carbon dioxide or 

30 carbon monoxide has been split off, and, 
when required, liberating the free carboxylic 
acid from a salt thereof with a base thus 
produced, and/or converting a free carb- 
oxylic acid or a salt thereof with a base 

35 thus obtained into, or into another, pharma- 
ceuticaliy acceptable salt thereof with a base. 

14. A compound having the formula I as 
defined in claim 1 or a pharmaceuticaliy 
acceptable salt thereof with a base whenever 



prepared by a process as claimed in any one 40 
of claims 7 to 12. 

15. A compound having the formula 1 as 
defined in claim 1 or a pharmaceuticaliy 
acceptable salt thereof with a base whenever 
prepared by a process as claimed in claim 45 

16. Process for the production of a com- 
pound having the formula I as defined in 
claim 1 or pharmaceuticaliy acceptable salt 
thereof with a base, substantially as herein- 50 
before described with reference to any one 

of the Examples 1 to 18. 

17. Process for the production of a com- 
pound having the formula I as defined in 
claim 1 or pharmaceuticaliy acceptable salt 55 
thereof with a base, substantially as herein- 
before described with reference to Example 

19 or 20. F 

18. A compound having the formula I as 
defined in claim 1 or a pharmaceuticaliy 60 
acceptable salt thereof with a base sub- 
stantially as hereinbefore described with 
reference to any one of the Examples 1 to 

18. 

19. A compound having the formula as de- 65 
fined in claim 1 or a pharmaceuticaliy 
acceptable salt thereof with a base sub- 
stantially as hereinbefore described with 
reference to Example 19 or 20. 

20. A pharmaceutical composition com- 70 
prising a compound as claimed in any one 

of claims 1 to 6, 14 and 18 or a pharma- 
ceuticaliy acceptable salt thereof with a base 
together with a pharmaceuticaliy acceptable 
diluent or carrier therefor. A 75 

21. A pharmaceutical composition com- 
prising a compound as claimed in claim 15 or 
18 or a pharmaceuticaliy acceptable salt 
thereof with a base together with a 
pharmaceuticaliy acceptable diluent or carrier 80 
therefor. 

22. A pharmaceutical composition as 
claimed in claim 20 substantially as herein- 
before described with reference to the fore- 
going prescription a or b. 85 

W. P. THOMPSON & CO., 
12, Church Street, 
Liverpool, LI 3AB. 
Chartered Patent Agents. 
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